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INOACHUTEJIbBHAS 3AIINCKA

VYueOHblii Kypc «AinreOpa W Havalla MaTeMaTHYECKOTO aHallM3a» SBISETCS OJHUM W3
HauOoJiee 3HAUYUMBIX B IIPOrpaMMe CpPEJHEro oouiero oOpa3oBaHUs, IMOCKOJbKY, C OIHOMN
CTOPOHBI, OH O0ecle4YuBaeT MHCTPYMEHTAIbHYIO 0a3y Ui HM3y4eHHMsl BCEX €CTECTBEHHO-
HAYYHBIX KYpCOB, a C APYrod CTOPOHBI, (POPMHUPYET JIOTUYECKOE M aOCTPAKTHOE MBIILICHHUE
o0yJaromuxcsi Ha YypOBHE, HEOOXOIUMOM Uil OCBOCHHMsS HH(OPMATHKH, OOLIECTBO3HAHMS,
UCTOPUH, CIIOBECHOCTH M JPYI'MX JAUCIUIUIMH. B pamkax pgaHHoro ydeGHOro Kypca
oOyyaroliyecsi OBJIAJIEBAIOT  YHMBEPCAJIBHBIM  SA3BIKOM COBPEMEHHOM HayKu, KOTOpas
bopMyIUpyeT CBOM JOCTHIKEHUSI B MAaTEMAaTUIECKOU opme.

Y4eOHbIil Kypc anredOpsl M Hayall MAaTeMaTHUECKOTO aHAJIM3a 3aKJIaJbIBA€T OCHOBY JJIS
YCIIEIIHOTO OBJAJEHUs 3aKOHaMU (U3MKM, XUMHH, OWOJIOTUM, ITOHMMAaHUS OCHOBHBIX
TEHJEHUMH pa3BUTUS HKOHOMHMKHM M OOILECTBEHHOM >XM3HM, IO3BOJISIET OPUEHTUPOBATHCS B
COBPEMEHHBIX IM(PPOBBIX U KOMIBIOTEPHBIX TEXHOJOTHSX, YBEPEHHO HCIOJIb30BATh UX IS
JAIBHEWINETO0 O00pa3oBaHWs W B IIOBCEJIHECBHOH JKM3HM. B TO ke Bpemsl OBJIaJeHUE
aOCTPaKTHBIMU U JIOTUYECKU CTPOTUMH KOHCTPYKLMAMM anreOpbl 1 MaTeMaTHUECKOro aHalln3a
pa3BUBaeT yMEHUE HAXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBaTb HCTHHHOCTb, JIOKa3bIBaTh
YTBEPXKICHHS C TIOMOIIBI0 UHAYKIIMH U PACCYXAATh JCAYKTUBHO, UCIIOIB30BaTh 0000IIEHNE U
KOHKpEeTH3alulo, a0CTparupoBaHUE U aHAJIOTHI0, (OPMHUPYET KpPEaTUBHOE U KPUTHUECKOE
MBILIICHHE.

B xone m3yuenust ydeOHoro kypca «AnreOpa ¥ Hayala MaTEeMaTUYECKOIO aHAJIM3a»
oOydaroluecss MOJy4YaloT HOBBIM ONBIT PELICHUS NPUKIATHBIX 337ad, CaMOCTOSITEIBLHOTO
IIOCTPOCHUS MaTeMaTHYEeCKUX MOJIEIEH peallbHbIX CUTyalUd, UHTEPIpPETalud IOJy4YEHHBIX
pELIeHUH, 3HAKOMATCS C IPUMEpaMU MaTeMaTHYECKUX 3aKOHOMEpPHOCTEH B MpHUpoOJE, HAyKe U
UCKYCCTBE, C BbIJAIOIIMMUCS MaTEMATUYECKUMHU OTKPBITUSIMH U UX aBTOPAMHU.

Y4eOHblii Kypc 00damaeT 3HAYUTEIBHBIM BOCHHTATEIBHBIM MOTEHIIMAIOM, KOTOPBIN
peanu3yercss Kak uyepe3 ydeOHbI Marepuall, CHOCOOCTBYIOUIMI (POpMHUPOBAHHMIO HAYYHOIO
MHUPOBO33pEHHUs, TaKk U uepe3 cnenupuky ydyeOHOM  JesaTenbHOCTH, Tpedyromeit
IPOJODKUTEIPHON  KOHUEHTPAallMM  BHUMAaHMs, CaMOCTOSTENBHOCTH, aKKypaTHOCTH U
OTBETCTBEHHOCTH 3a MOJIY4YECHHBIN pe3yibTar.

B ocHoBe meroauku o0ydeHus anredpe M HadajgaM MaTEeMaTHYECKOrO aHallu3a JIEKUT
JeSITeIbHOCTHBIN PUHIUI O0yUEHUSI.

B cTpykType yueGHOro Kypca «Anredpa U Hauana MaTeMaTHYEeCKOTO aHAJIN3a» BbIIEICHBI
CIIEYIOIIAE COAEPKATEIBHO-METOANYECKHE JMHUK: «Uucna U BbMUCIHCHUS», «DyHKIMM U
rpaduxu», «YpaBHEHUs U HepaBeHCTBay», «Hauana maremaTuueckoro ananuza», «MHokecTBa U
Joruka». Bce OCHOBHBIE cO/EpKATEIBLHO-METOAWYECKUE JIMHUM H3Y4aroTCsl Ha MNPOTSHKEHUU
JBYX JIeT oOy4eHMs Ha ypOBHE CpPEJHEro o0Iero oOopa3oBaHMs, €CTECTBEHHO IOMOJHSISA IPYr
Jpyra W TOCTENEHHO HAacChIIasgChb HOBBIMU TeMaMHM U pas3aenamu. JlaHHbI y4yeOHBIH Kypc
ABIIIETCS. WHTETPaTUBHBIM, IIOCKOJIBKY OOBEAMHSIET B ce0e CcoJepiKaHue HEeCKOJIbKUX
MaTeMaTUYeCKUX AMCLUUIUIMH, TaKUX Kak anre0pa, TPUrOHOMETpPHs, MaTeMaTHUYEeCKUH aHalus3,
TEOpHsl MHOXKECTB, MaTemMaThyeckas joruka u npyrue. [lo mepe Toro kak oOydaromuecs
OBIIa/IeBalOT BcE Oojiee MIMPOKUM MaTeMaTHMYECKHM almaparoM, y HHX I[OCIelI0BaTeIbHO
dbopMupyeTcss U COBEPIIEHCTBYETCS YMEHHE CTPOUTh MaTeMaTHYEeCKYl0 MOJIENb pPeaJbHOU
CUTyalluu, MPUMEHATh 3HAHUS, MOJYYEHHbIE NMPU H3YUYEHUH Y4eOHOro Kypca, AJsl peuieHHs
CaMOCTOSITENIbHO C(POPMYJIMPOBAHHONH MaTeMaTHYeCKOH 3afaud, a 3aTeM HHTEPIPETHPOBATH
CBOM OTBET.



ConepxaTenpHO-MeTOAMYEeCKass  JMHUSA  «Yucima W BBIYMCICHHS»  3aBepIIacT
(I)OpMI/IpOBaHI/Ie HaBBbIKOB HCITIOJIbB30BaHUA ﬂeﬁCTBHTCHBHLIX YHUCCJI, KOTOPOC 6I>IJIO Ha4yaTO Ha
YpOBHE OCHOBHOTO 00Iero odpazoBanus. Ha ypoBHe cpeaHero obimiero o0pa3oBaHus 0co0oe
BHUMaHHE yaensieTcss (OpMUPOBAHUIO HABBIKOB PAIlMOHAIBHBIX BBIYMCICHHIA, BKIIIOYAIOIINX B
ceOsl MCIONIb30BaHKME PA3IMYHBIX ()OPM 3alUCH YHCIIa, YMCHHE NIENaTh MPUKHUJIKY, BBITOIHAThH
HpI/I6J'II/I)KéHHbIe BBIYUCJICHUSA, OUCHUBATH YHUCJIOBLIC BBIPAKCHUA, pa6OTaTb C MaTeMaTUu4YCCKNUMHU
KOHCTaHTaMH. 3HAKOMBIE O6y‘IaIOH_[I/IMCSI MHOXCCTBA HATYpaJIbHBIX, HCJIbIX, PALlMOHAJIBHBIX U
JICHCTBUTEIILHBIX YHCEN JIOTIOJHSIOTCS MHOXKECTBOM KOMIUIEKCHBIX YHCEN. B KaxmaoMm U3 3THX
MHOYECTB PaCCMaTPUBAIOTCSl CBOMCTBEHHBIC €MY CIIEIU(PUUSCKUE 3aaul U ONEePAIUU: JICIICHHUE
HAalelo, ONCPUPOBAHUE OCTATKAMH HAa MHOXKECTBE IIENIBIX 4YHCEN, OCOOble CBOWCTBA
palrOHAJIBHBIX W HUPPAlMOHAJIBHBIX YHCCII, apI/I(bMCTI/I‘-ICCKI/IC Oorcpanru, a TAaKXKXC HM3BJICUCHUC
KOpHS  HATypaJIbHOW  CTEIIEHW Ha  MHOXECTBE KOMIUIGKCHBIX  uucell.  biaromaps
MOCJICIOBATEIBHOMY — PAacUIMPEHHIO Kpyra HCIOJB3YeMbIX YHCE W 3HAaKOMCTBY C
BO3MOJXHOCTAMU UX IMPUMCHCHHA AJId PCHICHUA PA3JIMYHBIX 3a1a4 (bOpMI/IpyeTCSI npeaACTaBJICHUC
0 €IMHCTBE MAaTEMATUKH KaK HAYKH U €€ POJIA B IIOCTPOCHUM MOJIEIIEN PEAIbHOIO MUPA, IIIMPOKO
UCTIOJIB3YIOTCS] 0000IIEHNE U KOHKPETH3AIHSL.

Jluaus «YpaBHEHUS M HEPAaBEHCTBa» peallu3yeTcs Ha MPOTSHKCHUU BCEro OOydYeHHs Ha
YPOBHE CpEIHEro ooOmero o0pa3oBaHMs, IOCKOIBKY B KaXIOoM paszaeie IIporpammer
HPEYCMOTPEHO PELICHUE COOTBETCTBYIOIIMX 3a1ad. B pe3ysibraTe oOydaromuecs OBIAJICBAIOT
pPa3IMYHBIMK ~ METOJAMH  PEIICHHS  paIlMOHAIBHBIX, HPPAIMOHAIBHBIX, IOKAa3aTeIbHbIX,
JOTapU(PMHUUECKUX U TPUTOHOMETPUUYCCKUX YPaBHECHUH, HEPABCHCTB M CHCTEM, a TaKXKe 3ajad,
COACpKAIIMX IMMapaMCTPHhI. HOJIyquHI)Ie YMCHHUA IIHUPOKO HCIIOJB3YIOTCA HpHU HUCCICAOBAHHUU
(GYHKIMI ¢ TOMOIIbIO IPOU3BOJHOMN, IPU PELIEHUH NPUKIAAHBIX 337a4 U 3a/1a4 Ha HaXO0XKJIEHUE
HarOOJIBIINX U HAUMCHBIINX 3HaUCHU (yHKUIWU. JlaHHas coleprkaTebHas JIMHUS BKIIIOYACT B
ce0s1 Takke (GOpPMHUPOBAHWUE YMEHHUH BBINOJIHATH Pacu€Thl MO QopmylsiaMm, MpeoOpa3oBaHuUs
PpaluOHAJIbHBIX, UPPAUOHAJIBHBIX U TPUTOHOMETPUUCCKUX BLIpa)KeHPIﬁ, a TaKXKe BI)Ipa)KeHI/If/'I,
COZIepIKAIUX CTereHun u Jorapudmel. braromaps u3ydeHHI0 anreOpanvdeckoro MaTepuaia
NPOUCXOMUT JalbHEHIIee pPa3BUTHE AITOPUTMUYECKOTO U aOCTPAaKTHOTO  MBIIIJICHUS
oOy4aromuxcsi, OPMHUPYIOTCS HABBIKK JIEAYKTHBHBIX PAaCCyXKICHUH, pabOThl ¢ CUMBOJILHBIMU
dbopmamu, TIpeICTaBICHUs] 3aKOHOMEPHOCTEH M 3aBUCHMOCTE B BUJIE PABEHCTB M HEPABEHCTB.
Anrebpa npeayaraet 3pQeKTUBHbIE HHCTPYMEHTHI I pElIeHHs] IPAKTUUECKUX U €CTECTBEHHO-
HAYYHBIX 3a][a4, HAarJISIHO JIEMOHCTPUPYET CBOM BO3MOXKHOCTH KaK SI3bIKa HAYKH.

ConepxaTenpHO-MeToAMYeCcKast TUHUS «DYHKIUU U TpaQuKH» TECHO MEPEIIeTaeTCsl C
OpYTMMHM  JIMHMSIMM ~ y4eOHOro  Kypca, IIOCKOJbKY B  KakOM-TO  CMbIcIe  3a4aér
MOCJIC/IOBATEIbHOCTh ~ M3y4YCHUS  Marepuana. V3ydeHue  CTENEeHHOW, IOKa3aTelIbHOM,
JIOTapU(PMHUUECKON ¥ TPUTOHOMETPUIECCKUX (DYHKIIHIA, UX CBOWCTB M TPaQHUKOB, UCIIOIb30BaHUEC
GyHKIMA Ui pelieHus 3aJad M3 JPYyruxX YYeOHBIX TNPEJIMETOB M PEalbHOW JKU3HU TECHO
CBS3aHO KaK C MaTEMaTUYECKUM AaHAJIM30M, TaK M C PEHICHUEM ypaBHEHUN M HepaBeHCTB. [Ipum
3TOM OoJbIIOE BHUMaHuE yaensercs (OPMUPOBAHUIO YMEHHS BbIpaXaTb (QopmyiaamMu
3aBHCUMOCTH MEXKIY Pa3JUYHbIMUA BEIMYHUHAMH, UCCIICIOBATh MOJYYCHHbIC (DYHKIHMH, CTPOHUTH
ux rpaduku. Matepuan 3TOH COJCpKATEIBHOW JIMHUM HAllCJIeH Ha pPa3BUTHE YMCHUH U
HAaBBbIKOB, IMO3BOJIAIOIINX BBIPAXKATHE 3aBUCHUMOCTU MCXKAY BCIWMYHMHAMU B paSJ’II/I‘—IHOI\/'I (l)opMe:
aHAJTUTUYECKON, TpadudecKoil U cloBecHOHW. Ero wu3ydeHme CrnocoOCTBYeT pa3BUTHIO
QITOPUTMUYECKOTO  MBIIUICHHS, CIIOCOOHOCTM K  OOOOIIEHHUIO W KOHKPETH3AllHH,
UCTIOJIb30BaHUI0 aHAJIOT .



CopepxarenbHas 1uHusa «Hagana mateMaTnyeckoro aHajan3a» MO3BOJIIET CYHIECTBEHHO
pacCIIMPUTh KPYT KaK MaTeMaTHYECKUX, TaK M MPUKIATHBIX 3a7a4, JOCTYIMHBIX 00YJarOIIMMCS,
TaK KaK y HHUX TMOSBISETCS BO3MOXHOCTh CTPOUTH IPAQHUKHU CIOKHBIX (DYHKIUH, OMPEICNIATh X
HauOOJIbIIME U HAUMEHbIINE 3HAYEHUS, BBIYUCIATD IIoM@aau Guryp u oObEMBI Tel, HaXOIUTh
CKOPOCTHM U YCKOpEeHHs ImporeccoB. JlaHHas cozepxkaTelibHas JIMHUA OTKPBIBAET HOBBIC
BO3MOKHOCTH IIOCTPOCHHUSI MATEMaTHYECKUX MOJEJIEeH pealbHbIX CHUTYyaluii, MO3BOJSET
HaxOJIUTh HaWJIydlllee pEelICHHWE B NPHUKIAJAHBIX, B TOM YHCIE COIMATbHO-2KOHOMHYECKHX,
3aJayax. 3HAKOMCTBO C OCHOBAaMH MAaTeMaTUYECKOTO aHalh3a CIOCOOCTBYET Ppa3BUTHIO
abCcTpakTHOrO, (hOPMATBLHO-IOTHYECKOTO0 U KPEaTUBHOTO MBIIUICHUS, (POPMUPOBAHUIO YMEHUM
pacmo3HaBaTh MPOSBICHUS 3aKOHOB MaTeMaTUKH B HayKe, TEXHUKE U UcKyccTBe. OOydaromuecs
Y3HAIOT O BBIJAIOIIUXCS PE3YJIbTAaTax, MOJYYEHHBIX B XOJI€ pa3BUTUS MAaTEMaTUKHU KaK HayKH, U
00 X aBTOpax.

CopgepxarenpHo-MeTOAMYECKAs JHHUS «MHOXKeECTBa U JIOTHMKa» BKIIOYaeT B cels
AJIEMEHThl TEOPUU MHOXKECTB W MaTeMaTH4YeCKOM JIOTUKU. TeopeTHMKO-MHOKECTBEHHBIC
MPEACTABJICHHUS TMPOHU3BIBAIOT BECh KypC IIKOJBHOM MaTEMaTHKH W MpeyiaralT HamOosiee
VHUBEPCATbHBIA SI3bIK, OOBEAMHSIONIMI BCE pa3felibl MaTeMAaTUKH U €€ MPUIOKEHHH, OHU
CBSI3BIBAIOT pa3Hble MaTEMaTUYECKHUE TUCIUIUIMHBI U UX TPUIIOKEHUs B efuHoe 1enoe. [loatomy
BOXHO JaTh BO3MOXXHOCTh OOy4YalOIIEMyCs TOHHUMAaTh TEOPETHUKO-MHOKECTBEHHBIM SI3BIK
COBPEMEHHON MaTeMaTUKU U HCIOJIb30BaTh €ro JUIsl BBIPAKEHHUS] CBOMX MbIciei. [pyrum
BaXHBIM IPU3HAKOM MaTEMaTHKW KaK HAyKH CJIeAyeT MPHU3HATh CBOWCTBEHHYIO €i CTPOroCTb
000OCHOBaHMUN ¥  CJI€IOBaHHE OMNpeAeNEHHBIM TpaBUJaM IOCTPOCHHS JOKa3aTelbCTB.
3HaKOMCTBO C AJIEMEHTaMU MAaTEMaTUYECKOW JIOTUKU CIOCOOCTBYET PA3BUTHIO JIOTHMYECKOTO
MBIIUICHUS O0YYaIOIINXCS, TTO3BOJISIET UM CTPOUTH CBOM PACCYXKIICHUSI HA OCHOBE JIOTUYECKUX
npaBuil, GOPMHUPYET HABBIKK KPUTUYECKOTO MBIIILIICHUSI.

B yuebHom kypce «Anrebpa W Hayalla MaTeMaTUYECKOTO aHAlM3a» IMPUCYTCTBYIOT
OCHOBBI ~ MAaTEMAaTHYECKOTO  MOJCIHUPOBAHUSA, KOTOpPbIE€  MPHU3BAaHBI  CIOCOOCTBOBATH
(OpMHUPOBAHUIO HABBIKOB TOCTPOCHHUS MOJIEJIEH peaqbHbIX CHUTYalluid, HCCIEIOBAHUS STUX
MoJieJiell ¢ TOMOIIBI0 ammapara anreOpsl W MaTeMaTHYeCKOro aHaiu3a, HHTEpHpeTaruu
MOJIYYEHHBIX pe3yibTaToB. Takue 3aqaHusl BIUIETEHBbl B KXl W3 PA3[EOB MPOrPAMMBI,
MOCKOJIBKY BECh MaTepuall yueOHOTO Kypca HIMPOKO HCTONB3YeTCs NIl PEIICHUS MPUKIIATHBIX
3apad.  [lpu pemieHHMM  peanbHBIX TPAKTUYECKUX  3a7ad  OOydaromuecs pa3BHBAIOT
HaOI0IaTEIbHOCTh, YMEHHE HAXOIUTh 3aKOHOMEPHOCTH, abCTparupoBaThCs, HCIOIB30BATh
aHaJIOTHI0, 0000IIaTh M KOHKPETH3UPOBaTh Mpoliemy. JlesTensHOCTh MO (OPMHUPOBAHUIO
HABBIKOB PEIICHMS MPUKIIATHBIX 33/1a4 OPraHU3yeTCsl B TIPOIIECCEe U3YUEHUSI BCEX TeM yueOHOTO
Kypca «AnreOpa 1 Hayajla MaTEMaTUYECKOTO aHATTU3ay.

Ha n3yuenue yuebHOro Kypca «Anredpa 1 Hauana MaTeMaTHY€CKOTO aHAIN3a» OTBOJUTCS
272 ygaca: B 10 xmacce — 136 yacoB (4 uvaca B Heneno), B 11 kmacce — 136 yvacoB (4 yaca B
HEJIEIIO).



COJAEP)KAHUE OBYYEHUA
10 KJIACC

Yuciia 1 BBIYUCICHUSA

Panmonanbupie uncina. OOBIKHOBEHHBIE U JECSITUYHBIE APOOU, MPOLEHTHI, OECKOHEUHBIE
nepuoauieckue apodu. Ilpumenenue apoOeil 1 MPOLEHTOB I pEIIeHHUs TPUKIIaIHBIX 33134 U3
Pa3JIMYHBIX OTpaciieil 3HAHUM U peaIbHON KU3HHU.

JeiicTButenpHbple uncia. PanuoHanbHble M HMppalMOHANbHBIE Yucia. ApudMmeTHyeckue
ONEpalK C JEUCTBUTENIbHBIMU uYucaaMU. MoOAylb NEUCTBUTENBHOTO YHUCIIAa M €ro0 CBOWCTBA.
[TpuOn>kEHHbIE BBIUMCIIEHUS, IpaBWIa OKPYIJIEHMs, MNPUKHUJIKA U OLEHKa pe3ysbrara
BBIYMCIICHHM.

Crenens ¢ nensiM nokasateneM. bunom HeroTona. Mcnonb3oBanue noaxonsuieit popmsl
3aMKUCH IEUCTBUTENIBHBIX YACEI JJI PELICHUS TPAKTUYECKUX 3a/1a4 U NPEJICTABICHUS JaHHBIX.

ApudmeTnueckuii KOpeHb HaTypajJbHOW CTENIEHHU U €ro CBOMCTBA.

CremneHp ¢ palMOHAJIBHBIM IOKa3aTeleM M €€ CBOMCTBA, CTENEHb C JEWCTBUTEIbHBIM
MIOKa3aTeJIeM.

Jlorapudwm yucna. Coiicta norapudma. JlecaTuuHbie 1 HaTypaIbHbIE JIOTAPUPMBL.

CuHyc, KOCUHYC, TAHT€HC, KOTAHI'€HC YMCJIOBOTO apryMeHTa. ApKCHUHYC, apKKOCHHYC U
apKTaHI€HC YKCIOBOI0 apryMeHTa.

YpaBHeHUs] M HEPABEHCTBA

ToxaecTBa M TOXIECTBEHHBbIE MpPeoOpa3oBaHUs. YpaBHEHHE, KOPEHb YpaBHEHUS.
PaBHOCUMIIbHBIE YpaBHEHUS U ypaBHEHUs-CIeACTBUsL. HepaBeHCTBO, pellieHre HepaBeHCTBa.

OCHOBHBIE METOJIBI PEUICHHUS IIETBIX U JPOOHO-PAIMOHATIFHBIX YPAaBHEHUH W HEPABEHCTB.
MHorowiessl OT OJHOM IEepeMeHHOM. JleneHue MHOrousgeHa Ha MHOTOWIEH C OCTaTKOM.
Teopema be3y. Muorousnensi ¢ rensiMu kodddunrentamu. Teopema Buera.

[TpeoOpa3oBaHys YMCIOBBIX BBIPAXKEHUH, COJIEPIKAINX CTENIEHN U KOPHH.

Uppanuonaneuple  ypaBHeHUS. (OCHOBHBIE METOABl PEUIEHHMS] HPPaALUOHAIBHBIX
YpaBHEHUM.

[ToxazarenbHble ypaBHEHUS. OCHOBHBIE METO/IbI PEIICHUS I10KA3aTEIbHBIX YPABHEHUI.

[TpeobpazoBaHue BbIpaKeHHM, ColepKalIiX Jorapudmsl.

Jlorapudmuueckne ypaBHeHHs. (OCHOBHBIE METOJBI pEIICHUS JorapuMUUYECKHX
YpaBHEHUM.

OcHoBHBIE TpUroHoMmeTpudeckue (opmynsl. IIpeoOpa3zoBaHue TPUTOHOMETPUUECKUX
BBIPAKECHUI. PellleHre TpUroHoOMeTpU4eCKUX YPaBHEHHM.

Pemienne cucrem NMHEMHBIX ypaBHEHUH. Marpuia CUCTEMbl JIMHEHMHBIX YpaBHEHUM.
Onpenenurens MaTtpuipl 2X2, €ro reOMETPUUYECKHH CMBICI M CBOWCTBA, BBIYUCIIEHHE €T0
3HAYEHUs, IPUMEHEHNUE ONPENEIUTENS Ul PEIICHUsI CUCTEMBI JIMHEWHBIX YpaBHEHMH. Pemenne
MPUKJIAJAHBIX 337a4 C TOMOIIBIO CUCTEMBI JJUHEWHBIX ypaBHEHUU. VccienoBanue moCTpOEHHOU
MOJIEH C MTOMOUIBI0 MAaTPHUIL U ONIpeAETUTENEH.

ITocTpoeHne MaTeEMaTHUECKUX MOJENEH PEaJbHOM CUTyallud C TMOMOINBIO YPaBHEHHMH U
HepaBeHCTB. I[IpyMeHeHHe ypaBHEHUN M HEPABEHCTB K PELIECHUI0 MaTEMaTHMUYECKHX 3a7ad U
3aJa4 U3 pa3IU4HbIX 00JacTel HayKu U peaslbHOM JKU3HHU.

DyHKIUHN U TPaQUKH

OyHK1us, crnocodbl 3anaHus (QyHkuuu. B3aummuHo obOpatHble (yHkimu. Kommosuiums
¢ynkuuit. ['paduk pynkuun. DnemeHTapHbIe Ipeodpa3zoBaHus Ipa@uKoB (HyHKIIMHA.



OO6nacth omnpeeNneHns 1 MHOXKeCTBO 3HaueHni GyHkuuu. Hymu ¢ynknuu. [IpomexyTku
3HaKonocTosHcTBa. UETHbie M HeuéTHhle QyHKUUU. [lepuogmueckue ¢yHKuuu. IlpomexyTku
MOHOTOHHOCTH (yHKIHMH. MakCUMyMbl 1 MUHHUMYMBI (QpyHKIuu. Hanbomnpiiee u HauMeHbIIee
3HaYeHUs PYHKIIMH HA IPOMEXKYTKE.

Jluneitnasi, kBaApaTU4HAsA U IPOOHO-TMHEHHAS PYHKIMU. DIIEMEHTapHOE UCCIIEOBaHUE U
MOCTPOCHUE UX TPAPHUKOB.

Crenennass QpyHKIMS ¢ HATypalbHBIM M IEJBIM IMOKa3areneM. EE cBoiicTBa u rpaduk.
CaoiicTBa U rpaduk KOpHs N-0il cTeneHu kak (pyHKUHMKM OOpaTHOW CTENEHU C HATypalbHBIM
MIOKa3aTeJEM.

[TokazarenbHas U Jorapudmuueckas QyHKINH, UX CBOMCTBA U rpaduku. Vcnonp3zoBanue
rpaduKoB PYHKIUH U pelIeHNs] ypaBHEHUH.

TpuronomeTrpuyeckass OKpPYXKHOCTb, OINpPEIEICHHE TPUTOHOMETPUUYECKUX (QYHKIHN
YHUCJIOBOT'O ApPryMEHTA.

QOyHKIMOHATBHBIE 3aBUCHMOCTH B PEJIbHBIX MpoIeccax U siBIeHUsX. [ paguku peanbHbIX
3aBUCHMOCTEH.

Hayana maTemMaTn4yeckoro aHajamsa

[TocnenoBaTenbHOCTH, CIIOCOOBI 3a/1aHus MOCIEI0BaTeIbHOCTEH. MeTo1 MaTeMaTH4eCcKon
UHAYKIMU. MOHOTOHHBIE M OTpPaHUYEHHBIE IOCIEA0BaTENbHOCTH. VcTOpus BO3HUKHOBEHUS
MaTeMaTUYECKOI0 aHa/In3a KaK aHajln3a OECKOHEUHO MaJIbIX.

ApudmeTrnueckas U reoMeTpuueckas  mporpeccud. beckoHeyHo — yObIBaromias
reoMmerpuueckas nporpeccusi. Cymma OecKOHEYHO YOBIBAIOIIEH reOMETPHUYECKON MPOTPECCHH.
JIMHENHBIN M AKCHOHEHUUAIbHBIM pocT. Yucino e. dDopMmyrna CIOXKHBIX MPOLIEHTOB.
Hcrionbs30BaHue NPOrpeccuu Ul pELIEHUS PEAVIbHBIX 3aa4 IIPUKIIATHOTO XapaKTepa.

HenpepriBuble (yHKIMH W MX cBoWcTBa. TOUkM pa3pbiBa. ACHUMITOTHI TpadUKOB
¢byukuii. CBoiicTBa (YHKIUN HENpPEpBHIBHBIX HA OTpe3ke. MeToJl MHTEPBAJIOB Ui PEIICHHUS
HepaBeHCTB. [IpruMeHeHne CBOWCTB HEMTPEPBHIBHBIX (DYHKIUH ISl pEIICHUS 3a/1a4.

[lepBas u BTOopas npousBoaHbie GyHKIMH. OnpeneneHue, TeOMETPUIECKU U HU3MIECKUi
CMBICJI IPOM3BOIHON. Y paBHEHHE KacaTelbHOH K rpaduky GpyHKIUH.

[Tpou3BoHbIE 3neMeHTapHbIX QyHKIUH. [Ipon3BoiHAs cyMMBbI, TPOU3BEICHUS, YACTHOTO
Y KOMIO3UIIMU QYHKIUH.

MHoxkecTBa M JIOTHKA

MHoXecTBO, onepaluyd HajJ MHOXXECTBaMU U MX cBoiicTBa. [{uarpammsel Diinepa—BeHHa.
[IpuMeHeHnEe TEOpEeTUKO-MHOXKECTBEHHOIO ammnapara Juls ONMCaHUs pealbHBIX IPOLECCOB U
SBJICHUH, IPU PELICHUH 3a]1a4 U3 IPYTUX Yy4eOHBIX MPEIMETOB.

Onpenenenue, TeopeMa,  CBOHCTBO  MaTeMaTHMYeCKOro  OOBEKTa,  CIEACTBHUE,
JI0Ka3aTeNbCTBO, PABHOCWIIBHBIE YPABHEHHS.

11 KUIIACC

Yucsa v BbIYUCTICHUSA

Harypanbable u 1enple uucna. [IpuMeHeHWE NPU3HAKOB AETUMOCTU IIENbIX YHCEN,
HanbOonbIMi o0mui nenutens (nanee — HOJl) u Haumensiee obmee kpatHoe (manee — HOK),
OCTaTKOB TI0 MOJTYJIIO, aliropuT™Ma EBKmIa m1s pemeHus 3a1a4 B IETbIX YUCIIAX.

KommekcHpie uwncna. Anrebpandeckas W TPUTOHOMETpHYECKass (OpMBI  3amucH
KOMIUIEKCHOTO 4Yucia. ApupMETHYECKHe ONepaluu ¢ KOMIUIEKCHBIME unciamu. M3o0pakeHue
KOMIUIEKCHBIX YHCEN Ha KOOpAUHATHOH miockoctu. @opmyna Myaspa. Kopau N-oit ctenenu u3



KOMIUIEKCHOTO 4ucna. [IpuMeHeHne KOMIUIEKCHBIX YHCeNl s perieHuss (U3HUecKux u
FeOMETPUUYECKUX 3a1a4.

YpaBHeHusI 1 HEPaBEeHCTBA

Cucrema 1 COBOKYIHOCTb YPaBHEHU U HEPABEHCTB. PaBHOCUIIBHBIE CUCTEMBI U CUCTEMBI -
ciencTBusi. PaBHOCHIIbHBIE HEPABEHCTBA.

OT16op KOpHEH TPUTOHOMETPUUECKUX YpPaBHEHHUH C MOMOILBI TPUTOHOMETPUYECKOMN
OKPY’KHOCTH. Penienue TpuroHoMeTpuyeCKuxX HEPaBEeHCTB.

OcHOBHBIE METOJIbI PEILICHUs TOKA3aTENbHBIX U JIOrapu(MUIECKIX HEPABEHCTB.

OCHOBHBIE METO/IbI PELIEHUS UPPAIIUOHAIBHBIX HEPABEHCTB.

OcHOBHBIE ~ METOABl  pELIEHUS CUCTEM U  COBOKYIIHOCTEH  pallMOHAaJbHBIX,
UppaMOHATBHBIX, TOKA3aTEIbHBIX U JIOTApU(PMUIECKUX YPABHCHHIA.

VYpaBHEHUs, HEPAaBEHCTBA U CUCTEMBI C IAPAMETPAMH.

[IpuMeHeHre ypaBHEHUM, CUCTEM U HEPABEHCTB K PEUICHUI0 MATEMAaTHYECKUX 3a1ad U
3aJa4 M3 Pa3IMYHBIX OOJIACTe HAayKHM M pPEAITbHON JKW3HU, WHTEPHPETALHUS IOJyYSHHBIX
pe3yabTaToB.

DOyHKIUH U rpaduKu

I'paduk kommosunun QyHkuuii. I'eomerpudeckue oOpasbl ypaBHEHHI U HEPAaBEHCTB Ha
KOOPAMHATHOW INIOCKOCTH.

Tpuronomerpudeckne GyHKINHU, UX CBOHCTBA U TpauKH.

['padmyeckue MeTONBI pEIICHUS YpaBHEHUH H HepaBeHCTB. [paduueckue MeTombl
pelIeHus 3a/1ay ¢ mapaMeTpamH.

Ucnonb3zoBanue rpadukoB (QyHKIUN A7 HCCIEIOBAaHUS IPOLIECCOB M 3aBUCHUMOCTEH,
KOTOpBIE BO3HUKAIOT IPU PELICHUH 3a/1a4 U3 IPYrUuX yUeOHBIX MPEAMETOB U peaIbHON HKU3HU.

Hayana maTemMaTn4yeckoro aHajamsa

[TpumeHeHre NPOU3BOIHOM K MCCIENOBAHUIO (PYHKIIMI HA MOHOTOHHOCTb U 9KCTPEMYMBI.
Haxoxaenre HanOoIbIIero 1 HaMMEHBIIIET0 3HAYCHUH HEeNIPephIBHOW (DYHKIIMK Ha OTPE3Ke.

IIppuMeHeHre NPOM3BOMHOM JUIS HAXOXKJICHHS HAWIYYIIErO pPEIICHUS B IPHUKIAJIHBIX
3ajadax, JJIs OIpEeNesIeHUs] CKOPOCTH W YCKOPEHHs Ipolecca, 3aAaHHOro (opMyiaod win
rpauKoMm.

[TepBooOpasHasi, OCHOBHOE CBOMCTBO MepBooOpa3HbIX. [lepBooOpaszHbie AMeMEHTapHBIX
¢yukuil. [IpaBuna HaxoXAEHUS IEPBOOOPA3HBIX.

Wurerpain. I'eomerpuyeckuii CMbICI UHTErpaia. BerauciieHre onpenenéHHoro uHTerpaia
no ¢opmyine Hetorona-Jleitouuna.

[IpumeHeHne wWHTErpana Uil HAXOXACHUS IUIOMAAeH IUIOCKUX ¢uryp U o0bEMOB
F€OMETPUYECKHX TEJ.

[Tpumeps! pemenuit auddepeHnnanbHbIX ypaBHeHHH. MaTeMaTHueckoe MOJIEIMPOBaHUE
peabHBIX MPOLIECCOB ¢ MOMOILBIO AU(PepeHIINaTbHBIX YPaBHEHUH.



INTAHUPYEMBIE PE3VJIBTATBI OCBOEHHA VYEBHOI'O KVYPCA «AJI'EBPA U
HAYAJIA MATEMATHYECKOI'O AHAJIN3A» (YTJIYBJIEHHBI YPOBEHB) HA YPOBHE
CPEJIHEI'O OBIIIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamIaHCKOr0 BOCIUTAHMS:

cOPMUPOBAHHOCTh  TPAKIAHCKOW  IMO3HMIMK  OOy4yaromerocss Kak aKTHBHOTO U
OTBETCTBEHHOT'O YJIEHA POCCHICKOro OOIIEeCTBa, MPEACTABICHUE O MAaTeMAaTHYECKHUX OCHOBaX
(GYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBIEHUW, NpPOUEAYyp TPaxKAaHCKOro oOIecTsa
(BBIOOpPBI, OMPOCHI W JIPYyroe), YMEHHE B3aMMOJICEHCTBOBATH C COIMAIBHBIMM HMHCTUTYTaMHU B
COOTBETCTBHUH C UX (PYHKIMSIMHU U HA3HAYCHHUEM;

2) NIaTPUOTHYECKOI0 BOCTIMTAHMS:

c(hOPMHUPOBAHHOCTh POCCUMCKON T'PaKIaHCKOW HACHTUYHOCTH, YBOKCHHSI K MPOILJIOMY H
HACTOSIIEMY POCCHUWCKOM MAaTeMaTUKH, LIEHHOCTHOE OTHOLICHUE K JOCTHXXEHUSM POCCHMCKHX
MAaTEMaTUKOB U POCCUUCKON MAaTEMATUYECKON IKOJIbI, UCITOJIb30BAaHUE ATUX JIOCTUKEHHUMN B IPYTUX
HayKaX, TEXHOJIOTHSIX, cepax SKOHOMHKHU;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

OCO3HaHWE JIYXOBHBIX IICHHOCTEH POCCUUCKOTrO Hapona, chopMHUPOBAHHOCTH HPABCTBEHHOTO
CO3HAHUS, STUYECKOTO MOBEJICHHUS, CBI3aHHOTO C MPAKTUYECKUM MTPUMEHEHUEM JIOCTHKEHUN HAYKU
U IESITETbHOCTHIO YUEHOTO, OCO3HAHUE JIMYHOTO BKJIJa B IOCTPOEHUE YCTOWYMBOTO OYIYILETO;

4) 3¢TeTHYECKOr0 BOCIIUTAHMS:

ACTETUYECKOE OTHOILICHUE K MHUPY, BKJIIOYAs SCTETUKY MAaTEMAaTHUYECKUX 3aKOHOMEPHOCTEH,
OOBEKTOB, 3a/lad, pPEMICHUH, pacCyXIECHWUH, BOCHPHHUMYUBOCTHP K MATEMATHUYECKUM acCIeKTam
Pa3IMYHBIX BUJIOB UCKYCCTBA;

5) pu3nveckoro BOCIUTAHUSA:

c(hOpPMUPOBAHHOCTh YMEHHS MPUMEHITh MaTeMaTHUECKHE 3HAHUS B MHTEpPECaX 3J0POBOTO U
06e3omacHOro o0pa3a KU3HH, OTBETCTBEHHOE OTHOIIIEHUE K CBOEMY 3J0POBBIO (3/I0POBOE MUTAHUE,
cOanaHCUpPOBaHHBINA PEXUM 3aHATHI U OTIbIXA, peryisipHas pu3ndeckas akTUBHOCTD), (pU3HUECKOe
COBEPILIEHCTBOBAHUE MPHU 3aHATUSAX COPTUBHO-03JOPOBUTEIBLHOMN JESITENBHOCTHIO;

6) TpyaoBOro BOCIUTAHUSA:

TOTOBHOCTh K TPYAY, OCO3HAHHWE IIEHHOCTH TPYAOTIO0US, MHTEpEC K pa3IudyHbIM chepam
poeCCUOHANIBHON JIeATEIbHOCTH, CBSI3aHHBIM C MaTEMaTUKOW M €€ TPWIOKEHUSIMH, YMEHHE
COBEpIIaTh OCO3HAHHBIN BBHIOOP Oymyiiel mpodeccuu U peann3oBbIBaTh COOCTBEHHBIC KU3HEHHbBIE
IUTaHBI, TOTOBHOCTh M CIIOCOOHOCTh K MaTeMaTU4YeCKOMY OOpa3oBaHHUIO U CaMOOOpa30BaHUIO Ha
MPOTSDKEHUH BCEH KU3HHM, TOTOBHOCTh K AKTMBHOMY YYAacCTHIO B PEIICHUM MPAKTHUYECKUX 3a7ad
MaTeMaTU4eCKOW HalpaBJIE€HHOCTH;

7) 3K0JI0TMYE€CKOT0 BOCTIUTAHUS

chOPMUPOBAHHOCTh ~ JKOJIOTMUECKON  KYIbTYphl, TOHHUMAaHHE BJIMSHHUS  COIMAIBHO-
SKOHOMHUYECKHUX TPOIECCOB HAa COCTOSHHE NPHUPOJHOM U CONUATBHON Cpeibl, OCO3HAHHE
I00ATHHOTO XapaKTepa dKOJOTHYECKUX MPOOJIeM, OpUEHTAIlM Ha TPUMEHEHHUE MaTeMaTHYeCKUX
3HAHUU JJIS pelIeHHs 3a]a4 B 00JIaCTH OKpYKaIoIeH cpeipl, MIaHUPOBAHUE MOCTYIKOB M OI[CHKU
MX BO3MOXHBIX MOCJIEICTBUM JIJIs1 OKPYXKAIOIIEH CPEbL;

8) HeHHOCTH HAYYHOT0 MO3HAHUSA:



Cc(OPMHPOBAHHOCTb MUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAyK{ M OOIIECTBEHHOH MPAaKTUKH, TOHUMAaHHE MaTeMaTHUECKOW HAYKH Kak c(epbl 4eIOBEUECKOM
NEeATEIIbHOCTH, OTAIIOB €€ pa3BUTHUA U 3HAUUMOCTH JUIsl Pa3BUTHS LIMBUIN3ALUH, OBIAJACHUE SI3bIKOM
MaTEeMaTUKd M MaTeMaTHYECKOM KyJbTypOll Kak CpEACTBOM IIO3HAHUS MHUPA, TIOTOBHOCTb
OCYILIECTBIIATH IIPOCKTHYIO U UCCIIEI0BATENIBCKYIO JEATEIIBHOCTh MHIMBUIYAIbHO U B TPYIIIIE.

METAINIPEJMETHBIE PE3YJIbTATBI

ITo3HaBaTe/IbHbIE YHHMBEpPCAJIbHbIE YUeOHbIe eliCTBUS

Ba3oBble Jjornueckue aeiicTBHA:

BBISIBJIATH W XapaKTEpU30BaTh CYIIECTBEHHbIE MPU3HAKM MATEMAaTUYECKUX OOBEKTOB,
MOHSTHIA, OTHOIICHUH MEXy IMOHSATUSIMH, (POPMYIUPOBATH OINPEICICHHMSI TIOHATUH, yCTaHABINBATh
CYLIECTBEHHBIH MPU3HAK KIAacCHU(pUKALMU, OCHOBAaHUA Al O0OOIICHUS M CpaBHEHHsSI, KPUTEPUU
MIPOBOJIMMOIO AHAJIN3A;

BOCIIPUHUMATh, (OPMYIHpPOBATE M TPEeOOpPA3OBHIBATH CYKICHUS: YTBEPAUTCIbHBIC H
OTpHUILIATENbHBIEC, €IMHUYHBIC, YACTHBIC U OOIIKE, YCIOBHbIE;

BBISIBJISITH MaTeMaTHYEeCKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3M W TPOTHUBOpEUMsi B (akTax,
JAHHBIX, HAOMIOACHUSX U YTBEPIKJICHUAX, MpeJiaraTh KPUTEPUU AJIsI BBISABICHUS 3aKOHOMEPHOCTEH
Y IIPOTUBOPEYMIL;

JienaTh BBIBOABI C MCIOJB30BAaHUEM 3aKOHOB JIOTMKH, JCIYKTUBHBIX W HMHIYKTUBHBIX
YMO3aKJIIOU€HHUM, YMO3aKIIFOUEHH 110 aHAJIOTUH;

MIPOBOAUTHh CAMOCTOSATENBHO JOKA3aTEbCTBA MaTEeMaTHUYECKUX YTBEPKACHUN (IPSIMbIE U OT
MPOTUBHOTO), BBICTpaWBaTh aPryMEHTALMIO, MPUBOAUTH TMPUMEPHl U  KOHTPIPUMEPHI,
000CHOBBIBATh COOCTBEHHBIC CYXKJICHHSI H BHIBOJIBI;

BBEIOMpaTh CrOocOo0 perieHust y9eOHOH 3amaun (CpaBHUBATh HECKOJIBKO BAPHUAHTOB PEIICHUS,
BbIOMpaTh HanboJiee MOIXO AN ¢ YYETOM CaMOCTOSITENILHO BBIEICHHBIX KPUTEPUEB).

Ba3oBble uccienoBare/bCKue 1eHCTBUSA:

HCIIOIh30BaTh BOIPOCHI KaK MCCIEIOBATEILCKUNA WHCTPYMEHT IMO3HAHUS, (POPMYyIHpPOBATH
BOIPOCH], (DUKCUPYIOIIHME TMPOTUBOpEeUne, MpoOJeMy, YCTaHaBJIMBaTh HCKOMOE U JaHHOE,
(GbopMHUPOBATh TUMOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIINI0, MHEHUE;

MPOBOJIUTh  CAMOCTOATENIbHO  CIUIAHMPOBAHHBIM  HKCIIEPUMEHT,  HCCIEJOBaHUE IO
YCTAaHOBJICHUIO OCOOEHHOCTEM MaTeMaTH4eCKOro OOBEKTa, SBJICHMS, IPOLIECCa, BBISIBICHUIO
3aBUCUMOCTEHN Mk Ty 00bEeKTaMu, IBICHUSMHU, ITPOIIECCAMH;

CaMOCTOSITeNNbHO (POPMYITUPOBATH OOOOIIEHHS W BBIBOJBI IO pe3ylbTaTaM MPOBEAEHHOTO
HaOIIO/IEHUs, UCCIIEIOBaHMS, OIIEHUBATh JOCTOBEPHOCTh MOJTYYEHHBIX PE3yJIbTaTOB, BBIBOJOB U
0000IIEHN;

MIPOTHO3UPOBATH BO3MOXKHOE PAa3BUTHE TPOIIECCA, a TAKKE BBIJBUTATH MPEATIONOXKEHHS O €r0
Pa3BUTUU B HOBBIX YCIIOBHUSIX.

Padora ¢ undopmanmeii:

BBISIBIIATH JIePUITUTH MHPOpPMAIIUK, JAHHBIX, HEOOXOAMMBIX JJIsI OTBETa HAa BOIPOC W IS
peIeHus 3a1a4u;

BbIOMpaTh  HMH(pOpPMAIMIO W3  UCTOYHUKOB  Pa3NUYHBIX  THIOB, AaHAJIW3HPOBATH,
CUCTEeMAaTHU3UpOBaTh W  HWHTEPIPETHPOBATH WH(POPMAIMIO Pa3NUYHBIX BHAOB U  QopMm
MIPEACTABICHHUS;



CTPYKTYPHUPOBATh WH(POPMAIHIIO, MPEACTABIATh €€ B Pa3IM4YHBIX (OPMaxX, WITIOCTPUPOBATH
rpapuyuecKy;
OLIEHUBATh HAAEKHOCTh HH(POPMAIIMU IO CAMOCTOSTENIEHO C(OPMYITMPOBAHHBIM KPHUTEPHSIM.

KoMMyHnMKaTUBHBbIE YHUBEpPCAJIbHbIE y4eOHble JeilcCTBUS

O01menue:

BOCIIpUHUMATL H (bOpMyJIPIpOBaTB CY>KACHUA B COOTBCTCTBHU C YCIOBUAMH U LCIISAMU
O6H.[CHI/I$I, SICHO, TOYHO, I'PaMOTHO BbIpaXaTb CBOIO TOYKY 3pCHHUA B YCTHBIX M IMHMCBbMCHHBIX
TEKCTax, J1aBaTh MOSICHEHHUS 10 X0y PEIICHU 3a/1a4l, KOMMEHTUPOBATh NOJTyYEHHBINH pe3ysIbTarT;

B XO/A€ OOCYXIEHHs 3aJaBaTh BOIPOCHI IO CYILIECTBY OOCYXJAaeMON TeMbl, MPOOJIEMBI,
pemaeMoﬁ 3aa4yy, BBICKA3bIBATb HACHU, HALCIICHHBLIC HAa IIOHWCK PCHICHUA, COIOCTABJIATH CBOU
CY)KACHUA C CYXXACHUAMHU [JPYIrux YYaCTHHKOB Auajiora, O6Hapy)KI/IBaTB pa3inune U CXOACTBO
MO3UIUH, B KOPPEKTHON opMe hOopMyIUpOBATh pPa3HOTIACHS, CBOU BO3PAKEHUS;

MPEJICTaBIATh PE3YJIbTaThl pEIICHUs 3a7aud, SKCIepUMEHTa, HCCIIEeIOBaHUs, IPOEKTa,
CaMOCTOSITENTLHO BBIOUPATH (POpMAT BBICTYIUICHUS C Y4ETOM 3a/1ad MPE3CHTAUA U OCOOCHHOCTEH
ayJIuTOPHH.

PeryisiTuBHbIE YHHBepPcaJIbHbIE yUeOHbIe eiicTBUS

Camoopranu3anus:

COCTABIIAITh IUIAH, ITOPUTM pEIICHUS 3aJadd, BBIOMpPATh CIOCOO pEIICHHS C Y4ETOM
UMEIOILIUXCS PECYpCOB M COOCTBEHHBIX BO3MOXKHOCTEW, apryMEHTUPOBAThb M KOPPEKTHUPOBATH
BapHaHTHI PEUICHHUH ¢ yu€TOM HOBOM HH(DOpMALIHU.

CaMOKOHTPOJIb, JMOLHOHAIbHBIH HHTEJIEKT:

BJIa/IETh HAaBBIKAMU IMO3HABATEJIbHOM PEQIIEKCHM KaK OCO3HAHMsI COBEPILAEMBIX NEHCTBHUI U
MBICJIUTENBHBIX IPOLECCOB, UX PE3YJIbTATOB, BJIAJETh CIIOCOOAMH CaMONPOBEPKHU, CAMOKOHTPOJIS
mpolecca v pe3ysibTaTa pelieHusi MaTeMaTH4YeCKON 3a1auH;

MPEIBUJIETh TPYAHOCTH, KOTOpPbIE MOTYT BO3HUKHYTh MPHU PEUICHUHM 3a]a4yd, BHOCHUTH
KOPPEKTHUBBI B JIEATEIBHOCTh Ha OCHOBE HOBBIX OOCTOSATENBLCTB, JAHHBIX, HANJEHHBIX OILIMOOK,
BBISIBIICHHBIX TPYIHOCTEH;

OLIEHUBAaTh COOTBETCTBHE pe3yJbTaTa LEIH U YCIOBUSAM, OOBSCHATh MPUUYMHBI JOCTHIKEHHS
WIA HENIOCTHXKEHHUS PEe3ylbTaTOB  JESATEIbHOCTH, HAXOAWTh OHIMOKY, JaBaTh OLEHKY
MPUOOPETEHHOMY OIIBITY.

CoBMecTHasi 1eATEJLHOCTD:

MIOHMMaTh U HCMOJb30BaTh MPEUMYIIECTBA KOMaHAHON M WHAMBUIYAIbHOM palbOThI NpH
pemieHMM y4eOHBIX 3ajgad, MNPUHUMATh LE1b COBMECTHOM JIeATEIbHOCTH, IUIAHUPOBATh
OpraHU3alMi0 COBMECTHOW paboOTHI, pacmpenensaTh BUIbI padOT, JAOTOBAPUBATHCS, OOCYXKIATh
MPOIIeCC U pe3yabTaT paboThl, 0000IIaTh MHEHUSI HECKOIBKUX JIFOJICH;

y4acTBOBaTh B TIPYMIOBBIX (opMax paboTel (0OCYXIeHHsS, OOMEH MHEHHUH, «MO3rOBbIE
IITYPMBI» U UHBIE), BBIMOIHATH CBOIO YaCTh PA0OTHI U KOOPJAMHUPOBATH CBOM JIEHCTBUS C IPYTUMHU
YJleHaMUd KOMaHJbl, OLEHHWBAaTh KayeCTBO CBOEro BKJaJa B OOIMIMNA MPOAYKT MO KPUTEPUSM,
c(hOpMyIUPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.



INPEAMETHBIE PE3YJIBTATbBI

K konmy oOyuenus B 10 kiacce 0OyYaroUIUiiCS MONYYUT CIEIYIOIIUE TPEAMETHBIE
pe3yabTaThl MO OTACNBHBIM TeMaM paboueil mporpammbl y4eOHOro Kypca «AnreOpa u Hadaia
MaTEMaTHYECKOIrO aHAJIN3ay:

Yucia ¥ BLIYHCIICHUA:

CBOOOJHO OIEPHUPOBATH MOHATHSIMU: PALMOHATBHOE YHCIO, OECKOHEYHas MepuoanvecKas
IpoOb, MPOLEHTHI, UPPALMOHAIBHOE YHCII0, MHOXKECTBA PALIMOHAIBHBIX M ACUCTBUTEIBHBIX YUCEI,
MOJZYJIb JE€HCTBUTEIIBHOTO YNCIIA;

IPUMEHATh APOOM M HPOLIEHTHI JUIsl PELICHUs MPUKIAAHBIX 3a/lad U3 Pa3JIM4HbIX OTpaciiei
3HaHUH U PeaJbHOM )KU3HU;

OPUMEHATh TPUOTIKEHHBIE BBIYMCICHHS, IpaBUJIa OKPYIJICHUS, NPUKUAKY U OLEHKY
pe3yJibTaTa BbIYUCIICHUN;

CBOOOJHO ONEpPUPOBATH IOHATHEM: CTENEHb C LEJIbIM II0Ka3aTesleM, MCI0JIb30BaTh
NOIXOAANIYI0 (OpMy 3amucH JEHCTBUTENBHBIX YHWCEN I PELICHHS MPaKTHYECKUX 3a1ad u
IIPE/ICTaBICHUS] JaHHBIX;

CBOOO/THO OIIEPUPOBATH MOHATHEM: apU(PMETHUECKUI KOPEHb HATYpaJIbHOM CTENEHN;

CBOOO/JIHO ONEPUPOBATH MOHATHEM: CTEIIEHb C pallMOHAJIbHBIM I10Ka3aTeIIEM;

CBOOOJHO OIEPHUPOBATh TOHSATHAMH: JIOTAapU(PM dYHCIa, ACCATUYHBIE W HATypaJIbHBIC
norapuMsl;

CBOOOJHO OIEpPUPOBATh MOHATUSAMHU: CHHYC, KOCHHYC, TAHI€HC, KOTAHI'€HC YHCIOBOTO
apryMeHTa;

OIIepUPOBATh NOHATUAMU: APKCUHYC, APKKOCUHYC U apKTAHI'€HC YUCIOBOIO apryMEHTa.

YpaBHeHus U HepaBeHCTBA:

CBOOOJHO OINEPUPOBATH MOHATHSAMHU: TOXKIECTBO, YPABHEHUE, HEPABEHCTBO, PAaBHOCUIIbHBIC
YPaBHEHUS U ypaBHEHUS-CIIECACTBHS, PABHOCUIIbHBIE HEPABEHCTBA,

MPUMEHTh Pa3IMYHblE METOJbl PEHIEHUs] PpalUOHAIBHBIX W JPOOHO-pallMOHATbHBIX
YpaBHEHU, TPUMEHATh METOJl MHTEPBAJIOB ISl pEIICHNs HEPABEHCTB;

CBOOOJHO OINEpPHPOBATH MOHATHUSAMHM: MHOTOWIEH OT OJHOW MEepEeMEHHOH, MHOTOWIEH C
HEeJBIMUA KO3 GUIIMEHTaMU, KOPHU MHOT'OWJIEHa, TPUMEHSATH JIeJIeHHe MHOIO4JIeHa Ha MHOTOUJIEH C
ocTaTkoM, TeopeMy be3y n reopemy Buera i pemenus 3aaay;

CcBOOOZIHO  ONEpUpoOBaTh MOHATUSIMM: CUCTEMa JIMHEWHBIX ypaBHEHUH, MaTpula,
ONpPEAEIUTENIb MaTpULbl 2 X 2 K €ro TEeOMETPUYECKUH CMBICHI, HCIOJIB30BAaTh CBOMCTBA
onpeaenuTens 2 X 2 1A BBIYMCICHUS €r0 3HAY€HUs, NPUMEHSATH ONPENEIUTENN Ul PELICHUS
CUCTEMbl JIMHEHHBIX YPAaBHEHMH, MOJENIMpPOBAaTh pEallbHblE CUTYalldd C IOMOULIbIO CHCTEMBbI
JUHEHHBIX ypaBHEHU, UCCIe10BaTh MOCTPOCHHBIE MOJIENN C IIOMOIIBIO MaTPUIl U ONpPEAETIUTENEH,
UHTEPIPETUPOBATH MOITYYEHHBIN PE3YNIbTaT;

UCIOJIb30BaTh CBOMCTBA JEMCTBUI C KOPHAMU /IS TPeoOpa30BaHMs BbIPAXKECHUH;

BBIIIOJIHATh ~ NMpeoOpa3oBaHUsl  YMCJIOBBIX  BBIPAXKEHHUH, COAEpXKallUX  CTENEHU C
paloHaIbHBIM ITOKa3aTeNIeM;

HCIOJIb30BaTh CBOMCTBA JIOrapu(pMOB Il MpeoOpa3oBaHus Jorapu(pMUIECKUX BbIpAXKEHUH;

CBOOOTHO ONEPHPOBAThH MOHATUSMU: UPPALMOHATIBHBIE, IOKA3aTENbHbIE U JIOTapu(pMUUECKUE
YpaBHEHHUS, HAXOAUTh HMX DPELIEHUS C MOMOIIBI0 PAaBHOCUIBHBIX MEPEXOJ0B WM OCYIIECTBIASA
MIPOBEPKY KOPHEW;



IPUMEHATb  OCHOBHBIE  TPUIOHOMETpHUYEecKHMEe  (GopMyidbl Ui IpeoOpa3oBaHUs
TPUTOHOMETPHUECKUX BBIPAKEHUI;

CBOOOJHO  ONEpUPOBATh IOHATHEM: TPUTOHOMETPUYECKOE ypaBHEHHE, IPHUMEHSTh
Heo0XoanMble (OPMYIIbI ISl pEILIEHHUs] OCHOBHBIX TUIIOB TPUTOHOMETPUUYECKUX YPABHEHUN;

MO/JICJINPOBATh PEAIbHbIE CUTYaLlMU Ha SI3bIKE alreOpbl, COCTABIATh BbIPAKEHUS, YPAaBHEHUS,
HEPaBEHCTBA 110 YCIOBUIO 3aJa4M, HCCIEO0BaTb IIOCTPOCHHBIE MOJAEIHM C HCIOJIb30BAHHEM
amrmapara anreopsbl.

DOYyHKUUH U TPaPuKu:

CBOOOJHO ONEpPUPOBATH MOHATHAMM: (YHKIMS, cHOcoObl 3agaHus (QYHKIMM, B3aUMHO
obOpatHble (YHKIMM, KOMOO3MLHUSA (YHKIUHA, rpaduk (yHKUIWU, BBHIIOIHATH AIIEMEHTApHbIC
npeoOpa3oBanus TpapuKoB (HyHKIIHIA;

CBOOOJHO OINEPUPOBATH IOHATHAMM: OOJACTh ONpPENEeNeHUss M MHOYKECTBO 3HA4YEHUH
GbyHKUIMHU, HYIU QYHKLINH, IPOMEXYTKH 3HAKOIIOCTOSIHCTBA;

CBOOOJHO OMNEpUPOBATH MOHATUSAMHU: YETHBIE M HEUETHBIE (YHKIMM, NEPHOAMYECKHE
(GyHKIMH, TPOMEKYTKM MOHOTOHHOCTHM (YHKIMHM, MAKCUMYMbl W MHUHUMYMBI (DYHKIUH,
HauOoJIbllIee U HaMMEHblIIee 3HaYeHnEe (PYHKIUU HAa IPOMEKYTKE;

CBOOOJHO ONIEpUPOBaTh MOHATHSAMU: CTEHNEHHas (YHKIUS C HaTypajbHbBIM M LEJbIM
nokasaresuem, rpaduk cTeneHHON (QYHKIMU ¢ HaTypaJlbHbIM U LIEJIbIM [OoKa3aTeeM, rpaduk KOpHs
N-ol cTereHu Kak QyHKIMH 0OpaTHOM CTETIEHU C HATYPaJIbHBIM ITOKa3aTelleM,

ONEpPUPOBATh TOHATHAMH: JIMHEWHAs, KBaJApaTWYHAas W ApOOHO-JTMHEWHHas (QYHKIUH,
BBINOJIHATH 3JIEMEHTapHOE UCCIIEI0BAaHUE U IIOCTPOEHUE UX IPa(hUKOB;

CBOOOJHO OIEpPUPOBATH MOHATHSMHU: IIOKa3aTelbHas M Jorapupmuueckas (QpyHKIUHU, UX
CBOWCTBA U TpaMKy, UCIIOIB30BATh UX T'PAPHUKH ISl pEIICHHS YpaBHEHHIA;

CBOOOJHO OIEPHUPOBATH TOHSATHIMH: TPUTOHOMETPUYECKAs OKPYKHOCTb, OIpEeIICHUE
TPUTOHOMETPHUUECKUX (PYHKLMN YHUCIOBOTO apryMeHTa;

UCIOJb30BaTh TpapUKU (QYHKUMH A7 MCCIEJOBAHUSA NPOLECCOB M 3aBUCUMOCTEH INpHU
pelieHny 3a1a4 M3 APYruX YYeOHBIX TNPEAMETOB M PEANbHOW JKW3HHU, BBIpaXKaTh (opMyiIaMu
3aBHCUMOCTH MEX/y BEITUYNHAMH,

Hayana maTeMaTH4ecKOro aHaIn3a:

CBOOOJHO OINEpPHUPOBATH MOHATHAMU: apudMeTHueckass M TeOMeTpHuYecKas MpOorpeccus,
OEeCKOHEYHO YOBIBaOIlas reoMeTpUYecKasi MPOTrpeccHsi, JIMHEWHBIM U SKCIOHEHIMAIbHBIA pOCT,
(dbopMyIa CI0KHBIX POIIEHTOB, UMETh MPEJCTABIICHHE O KOHCTAHTE,

UCIOJIb30BATh MPOTPECCUH [T PELICHUS PeabHbIX 3aay MPUKIATHOTO XapaKTepa;

CBOOOJHO  ONEpPHpPOBATh  MOHATHUSAMM:  IIOCIEIOBATEIbHOCTb,  CHOCOOBI  3aJlaHUs
MOCJIeIOBATEIFHOCTEH, MOHOTOHHBIE M OTPAaHWYEHHBIC IOCIIEI0BATEILHOCTH, TOHUMATh OCHOBBI
3apOXKICHUS MaTEMATUIECKOTO aHaJIi3a KaK aHaiun3a OECKOHEYHO MaJlbIX;

CBOOOJHO OIEpPHUPOBATH TMOHATHSAMU: HENpepbIBHbIE (DYHKIMHM, TOYKM paspbiBa rpadukxa
¢byHKIMH, aCUMOTOTHI Tpaduka GyHKIMY;

CBOOOJHO OIEpPHUPOBATH TMOHATHEM: (YHKIHWS, HEMpEepbhIBHAS Ha OTpE3Ke, MPHUMEHSThH
CBOMCTBA HEMPEPHIBHBIX (PYHKIIMH [Tl pEIIeHUs 3a/1a4;

CBOOOJHO ONEpUPOBATh MOHATUSAMU: MIEpBasi U BTOpasi MPOU3BOIHBIE (PYHKIIMH, KacaTeIbHas
K rpaduky QyHKIIUU;

BBIYUCIISATH TIPOU3BOTHBIE CYMMBI, TIPOU3BENICHHS, YACTHOTO W KOMITO3UITH JIBYX (DYHKITHIA,
3HATh MPOU3BOHBIC AIIEMEHTAPHBIX (DYHKITHIA;

UCIOJIb30BATh T€OMETPUUYECKHM U (PU3NUECKUI CMBICT IPOU3BOIHOM JIJIsl peILICHHs 3a/1a4.



MHo:xecTBa M JIOTHKA:

CBOOO/IHO OMEPUPOBATH MOHATUSIMU: MHOKECTBO, OTICPAIIUU HAJl MHOKECTBAMU;

HCIIO0JIb30BaTh TEOPETUKO-MHOKECTBEHHBIN armapar Jjsi OMUCAHUS PEAbHBIX MPOIIECCOB U
SIBJICHUH, IPY PEIICHUH 3a/1a4 U3 IPYTUX yUYEOHBIX MIPEIMETOB;

CBOOOJTHO ONEPHPOBATh TOHATHAMHU: OIpeAeNieHne, TeopeMa, YypaBHEHHE-CIICIICTBHE,
CBOMCTBO MaTEeMAaTHYECKOTO OOBEKTA, IOKA3aTEIhCTBO, PABHOCWIIBHBIC YPABHCHHS K HEPABCHCTBA.

K xonmy oOyuenus B 11 kJjacce oOOydaromUiCsS TOMYYUT CIEAYIOIIHE IPEIMETHBIC
pe3yibTaThl MO OTIACIBHBIM TeMaM pabouel MmporpamMMmbl y4eOHOro Kypca «Auredpa W Havana
MaTEMaTHUECKOT'0 aHAIH3ay:

Yuciaa v BLIYUCIEHH:

CBOOOJITHO ONEPUPOBATH MOHITUSIMU: HATYPAIBHOE U 1EJI0€ YUCII0, MHOXKECTBA HATYPaIbHBIX
U LEJbIX YWCEeJI, UCIOJb30BaTh NMpu3Haku aeaumoctd menbix yucen, HOJ u HOK naTtypanbHbix
yucen JUIs pelieHus 3a1a4, MPUMEHATh alropuT™ EBKina;

CBOOOJIHO ONEPUPOBATH MOHATUEM OCTAaTKA MO MOYJIIO, 3alIMChIBATh HATypaJbHbBIC YHCIIa B
Pa3IMYHBIX MO3UIIMOHHBIX CUCTEMAaX CUUCIICHHUS;

CBOOOJIHO ONEPUPOBATH MOHATHSAMHU: KOMIUICKCHOE YHCIO M MHOXECTBO KOMILICKCHBIX
YHUCeN, MPEACTABIATh KOMIUICKCHBIC YHCIa B alreOpandecko M TPUTOHOMETPUYECKOH (dopme,
BBITIOJIHATH apU(PMETHICCKHE OTIEPALIMH ¢ HUMH B H300pakaTh Ha KOOPIUHATHOMN TUIOCKOCTH.

YpaBHeHusI M HEPaBEeHCTBA:

CBOOOJTHO OTMIEPUPOBATH MOHIATUIMU: UPPAIIMOHATIbHBIE, TTOKA3aTeJIbHBIC U JIOTapUPMUIECKUe
HEpPaBEHCTBA, HAXOJIUTh UX PEIICHUS C TOMOIILIO PABHOCUJILHBIX TIEPEX0JIOB;

OCYILIECTBIATH OTOOP KOPHEH IPU PEelIEHUU TPUTOHOMETPUIECKOTO YPAaBHEHUS;

CBOOOJTHO OMEPUPOBATH TMOHSATHEM TPUTOHOMETPUYECKOE HEPABEHCTBO, MPUMEHSTH
HeoOXoIuMBbIe (DOPMYITBI JIJISl PEIICHUS! OCHOBHBIX THIIOB TPUTOHOMETPUUYECKUX HEPABCHCTB;

CcBOOOJHO ONEPUPOBATH MOHSATUSMU: CUCTEMAa M COBOKYITHOCTb YpPaBHEHHIl U HEPAaBEHCTB,
PAaBHOCUJIBHBIE CHUCTEMbI U CHUCTEMBI-CIIE/ICTBUS, HAXOJUTh PEIICHHUS] CUCTEMbl U COBOKYIHOCTEM
palMoOHAIBHBIX, UPPALMOHAIBHBIX, TTOKA3aTEIbHBIX U JOTapU(MUUECKIX YPAaBHEHUN U HEPABEHCTB;

pemarh  palMoHAJbHBIE, UWpPpAlMOHATIbHBIE, TOKa3aTeNbHbIE, JIOTApUPMUUYECKUE U
TPUTOHOMETPUYECKHE YPABHEHUS U HEPABEHCTBA, COJIep KAIINE MOJIYJIM U TAPAMETPHI;

MPUMEHSITh rpaduuecKkrue METO bl AJIs PelIeHUs] YpaBHEHU U HEPABEHCTB, a TakKe 3a7ad C
napameTpamu;

MOJICJIUPOBAThH peajbHbIC CUTYAIIMU Ha SI3bIKE aJIreOpbl, COCTABIISATh BBIPAKEHUS, YPABHEHUS,
HEpPaBEHCTBA M HUX CHCTEMBbl IO YCJIOBHIO 3aJlayd, MCCIEIOBaTh IOCTPOEHHBIE MOJEIN C
MCIOJIb30BaHUEM ammapara anreOpbl, HHTEPIPETUPOBATDH MOJIYUYEHHBIN pe3ynbTar.

DyHKIUH U TPaQUKH:

CTpPOUTH TpauKy KOMMO3UIUU (YHKIHMA C TIOMOIIBIO JJIEMEHTAPHOTO HCCIEIOBAHUS U
CBOMCTB KOMITO3UIIMU JABYX (DYHKIIMIA;

CTPOUTH T€OMETPUIECKIE 00pa3bl ypaBHEHUI 1 HEPABEHCTB Ha KOOPIMHATHOMN TIOCKOCTH;

CBOOOJTHO OTIEPUPOBATH MOHIATUAMU: TPAPUKU TPUTOHOMETPHUUECKUX (PYHKITUH;

MPUMEHATH (PYHKITUU JJI1 MOJCITMPOBAHUS U UCCIIEAOBAHUS PEATbHBIX MPOIECCOB.

Hauana MmaTeMaTHYeCKOIo aHAJIM3A:

MCIOJIb30BaTh MIPOU3BOIHYIO JUIS UCCIeNOBAaHUS (DYHKIIUU HA MOHOTOHHOCTB U KCTPEMYMBI;

HaxOJUTh HauOOJIbIIIEEe ¥ HAUMEHbIIIEE 3HAUCHHS (PYHKITUN HETIPEPHIBHON HA OTPE3KE;



WCIIOJIh30BATh MPOU3BOIHYIO IS HAXOXICHUS HAMITYUIIETO PEIICHUS B PUKIAJHBIX, B TOM
YHCIIe COIMAIbHO-PKOHOMUYECKHX, 3a/1a4ax, JJIs ONpeeseHHs] CKOPOCTH M YCKOPEHHS IpoLecca,
3aJJaHHOTO (POPMYJION MK TpaduKOM;

CBOOOJTHO OTICPUPOBATh MOHATHSIMHU: MEPBOOOPA3HAs, ONPEACICHHBIM MHTETpall, HAXOIUTh
MEepBOOOpA3HbIC 3JIEMEHTApHBIX (YHKIMH W BBIYUCIATH WHTErpal mno ¢opmyne Herorona-
Jleitbunma;

HAXO/UTh IUIOUIA/IU TIOCKUX (PUTYp U 00BEMBI TEJ C TOMOIIBIO0 UHTETpaa;

UMETh TMPEICTABICHHE O MAaTeMaTHYeCKOM MOJICIMPOBAHUN HAa TPHUMEPE COCTABIICHUS
mudepeHIaTbHBIX YPaBHEHUIH;

pemaTh NPHUKIAIHBIE 33Ja4d, B TOM YHCJIE COLUAIBbHO-3KOHOMHUYECKOT0 M (hU3UYECKOTrO
XapakTepa, CpeICTBAMH MaTEeMaTHUYECKOT0 aHAIIN3A.

TEMATHYECKOE IINTAHUPOBAHUE

10 KJTACC
KosmuecTBo yacos JJIeKTPOHHBIE
Ne HaumeHoBaHue pa3ieioB U TeM (undposbie)
n/m  NporpamMmsl Bcero Kontpoabieie o0pa3oBaTe/IbHbIE
padoThI pecypent
MHOXecTBO JeHCTBUTENIBHBIX YUCE].
1 MHorouwiensl. ParnonanbsHeie 24 1
ypaBHEHHU U HepaBeHCTBA. CUCTEMBI
JIMHEWHBIX YPAaBHEHUN
5 Oynkuuu u rpapuku. CreneHHas 12 1
(GyHKLUS C LeNbIM [T0Ka3aTeeM
ApudmeTnueckuilt KOpeHb N-oi
3 crenenu. MppannonaibHele 15 1
YPaBHEHHUS
4 [ToxazarenbHast QyHKLIHMSL. 10 1
IToka3aTenbHbIE ypaBHEHUS
5 Jlorapugmuueckas GyHKIUS. 18 1
Jlorapugmuueckue ypaBHEHHs
5 TpuronomeTpruyeckue BIpaXXEHUS U 99 1
YPaBHEHHUS
7 [TocnenoBaTenbHOCTH U IPOTPECCUN 10 1
3 HenpepoiBHbIE QYHKINH. 20 1
IIpousBoaHas
9 [ToBTOpenwue, 0600IIEHNE, 5 9
CUCTeMaTH3alusl 3HAaHUH
OBIIEE KOJIMYECTBO YACOB I10 136 10
I[MPOI'PAMME




11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3jiesioB u (undposbie)
n/n TeM MPOrpaMMBbl Bceero KonTpoasmkie oOpa3oBaTe/ibHbIE
padoTshI pecypesI

HccnenoBanue GyHKINM ¢ 29 1

MTOMOIIBIO TTPOU3BOTHON

[TepBooOpasHast 1 HHTETpaI 12 1

I'paduxu

TPUTOHOMETPHUECKUX

GyHKIHH. 14 1

Tpuronomerpuueckue

HEpaBEHCTBA

HppauunonansHsle,

MOKa3aTeIbHbIC U 24 1

JorapuMUICCKHe

HEPaBCHCTBA

KomriekcHbie dncia 10

HatypanbHble u 1ienbie uncna 10

Cucremsl parmoOHaIbHBIX,

HPPaIMOHATEHBIX

MOKa3aTeIbHBIX U 12 1

JorapupMuUIecKux

ypaBHEHUH

3ajauu ¢ mapameTpamu 16 1

[ToBTOpenue, 06061IeHNE, 16 2

CUCTEeMaTH3aIvsl 3HAaHUH
OBIIEE KOJIMYECTBO YACOB 136 10

[10 ITPOT'PAMME




HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
DJIeKTPOHHbIE
Jara
uudposbie
No KoaunuecTBo yacoB H3YyYeHHUs
Tema ypoka oOpa3oBaTe/ibHbIE
n/m pecypcnl
Bcero = KourtpoJbHbIe
padoThI
MHo03k€eCcTBO, Onepaluy HaJl MHOKECTBAMH U UX CBOMCTBA
2 Huarpammsl Ditniepa-Benna
3 [IpuMeHeHne TeopeTHKO-MHOKECTBEHHOTO anmapara Jjist 1
pelIeHus 3a1a4
4 PanmonansHbie yncna. OOBIKHOBEHHBIC U IECATUYHBIC IPOOH, 1
MPOIIEHTHI, 0ECKOHECYHBIC TICPUOUYECKUE ApOOH
5 Pannonansueie yncna. OOBIKHOBEHHBIE U A€CATUYHBIE APOOH, 1
MPOLIEHTHI, OECKOHEYHBIE TIEPUOANYECKUE APOOU
6 [Ipumenenue npoOeli U MPOLIEHTOB VISl PEIICHUS TPUKIIATHBIX 1
3amad
7 [Tpumenenue Apobeli U MPOICHTOB I PEIICHUS MPUKIIATHBIX 1
3amad
8 HelicTButenpHble yncia. PaninoHanbHble U UppallMOHAIbHbBIE 1
qHCcIIa
9 Apudmerndeckue onepanuu ¢ 1eHCTBUTETLHBIMU YHCIIAMA
10 Moaynb AENCTBUTEIBHOIO YMCIIA U €M0 CBOMCTBA
11 [TpuGmx€HHBIC BEIYUCIICHUS, PABUJIA OKPYTJICHUS, IPUKUIKA U 1
OIICHKA PE3yJIbTaTa BIUUCICHUN
12 OCHOBHBIE METOIBI PEIIEHUS IENBIX U APOOHO-PAITUOHATILHBIX 1




YpaBHEHUI U HEPABEHCTB

OcCHOBHBIE MCTOABI pCIICHUSA LECIIBIX U ,I[pO6HO-paHI/IOHaJ'IBHBIX

13 YPaBHEHUI U HEPABEHCTB

14 OCHOBHBIE METO/IbI PELLICHUS LIEIbIX U IPOOHO-PALIMOHAIBHBIX
YPaBHEHMI U HEPABEHCTB

15 MHoOrouieHsl OT OJJHOM EPEMEHHOM. JleJleHre MHOro4IeHa Ha
MHOTOYIEH C OcTaTkoM. Teopema besy

16 MHorouseHsI ¢ 1eabMu ko3¢ dunnenramu. Teopema Buera

17 Pemenne cucreM IMHENHBIX YpaBHEHUN

18 Penienune cucrem TMHEHHBIX YpaBHEHUM
Marpuiia cucteMsl JMHEHHBIX ypaBHeHHH. Onpeaenurenb

19 MAaTpUIIbl 2X2, €ro reOMETPUYECKUI CMBICIT U CBOMCTBA;
BBIYUCIICHHUE €r0 3HaUeHUs

20 Ornpenenurens MaTpUIlbl 2X2, €ro TEOMETPUUYECKUN CMBICT U
CBOICTBa; BHIYMCIIEHUE €T0 3HAYECHUS

21 [TpuMmeHeHne onpeaenuTeNs Ul PEIICHUsT CUCTEMBI JIMHEHHBIX
ypaBHEHUH

99 Pemenne npuknaaHbIX 3a1a4 ¢ TOMOIIBK CUCTEMBI JINHEHHBIX
yYpaBHEHUHU

93 Pemenne npuknaaHbIX 3a/1a4 ¢ TOMOIIbIO CUCTEMbI JIMHEHHBIX
ypaBHEHUH

24 KonrponsHas pabora: "PanmonanbHble ypaBHEHUS U
HepaBeHCTBA. CUCTEMBI IMHEWHBIX YpaBHEHUN"

o5 OyHK1MSA, criocoObl 3ananus GyHKkuu. B3anmMHo oOpaTHbie
¢ynkunu. Komnosunus ¢pyHkunit

26 I'paduk pynkunu. dnemeHTapHble IpeobpazoBaHus rpaduKoB

byHKINMA




OO6nacTp onpeneneHuss 1 MHOKECTBO 3HaueHui pyHkimu. Hymm

2t ¢dynkuuu. [IpoMexxyTKu 3HaK OCTOSHCTBA

28 Yérnsie 1 HeuéTHBIC GyHKIMU. [lepruoanyeckue GyHKINU.
[IpomexyTKM MOHOTOHHOCTH (DYHKIIUU

29 Maxkcumymbl 1 MUHUMYMBI (GyHKIMK. Hanbonbiee n
HalMEHblIIee 3HaueHue (PyHKIMH Ha IPOMEXYTKE

30 Jlunelinasi, KBaJpaTU4Hasi U TpOOHO-TUHEWHAS PYHKIUU

31 DeMeHTapHOe UCCIIeI0BaHUEe U MIOCTPOEHUE rPpahuKOB 3TUX
byHKIII

39 DeMeHTapHOe UCCIIeI0BaHUEe U IIOCTPOEHUE rpaKOB 3TUX
byHKIMi

33 Crenens ¢ nensIM nokasarenem. buaom HerotoHa

34 CreneHns ¢ 1enbIM nokaszareneM. bunom Herorona

35 Crenennast GyHKIHUS C HATYpaJbHBIM H LEJNBIM MoKa3aTeneM. E¢
cBOIicTBa U rpaduk

36 Konrponsnas pabdora: "Crenennas ¢pynkuus. E€ cBoiicTBa u
rpaduk"

37 Apudmernueckuil KOpeHb HaTypaJIbHON CTENIEHH U €ro CBOICTBa

38 ApudmeTnuecknii KOpeHb HaTypaJbHOW CTENIEHHU U €ro CBOMCTBa

39 [TpeoOpa3oBaHus YUCIOBBIX BBIPAXKEHUHN, COIEPIKAIINX CTEIICHU U
KOpHHU

40 [IpeoOpazoBaHus YUCIOBBIX BRIPAKECHHUN, COACPIKAIINX CTEIICHA U
KOpHHU

41 [TpeoOpa3oBaHUs YUCIIOBBIX BRIPAKECHUHN, COICPIKAIINX CTEIICHA U
KOpHHU

4 Uppanmonansuelie ypaBHeHusi. OCHOBHbBIE METO/IbI PELICHUS

UppaLMOHATILHBIX YPaBHEHUN




Wppaunonanbubie ypaBHeHHs. OCHOBHBIE METO/IbI PEILICHUS

43 UppaLMOHATIBLHBIX YPaBHEHUN 1

44 Wppannonanbubie ypaBHeHUs. OCHOBHBIE METO/IbI PELLICHUS 1
UppaMOHATIBHBIX YPaBHEHUN

45 PaBHOCHIIBHBIE ITEPEXO/bl B PEIIEHUH HPPALMOHAIBHBIX 1
ypaBHEHUH

46 PaBHOCHIIBHBIE TIEPEXO/IBbI B PELLICHUU UPPALIMOHATIBHBIX 1
YpaBHEHUU

47 PaBHOCHIIBHBIE TIEPEXO/IbI B PELLIEHUU UPPALIMOHAIBHBIX 1
ypaBHEHUI

48 PaBHOCHIIBHBIE TTEPEX0/Ibl B PEIIEHUH UPPALMOHAIBHBIX 1
YpaBHEHUN

49 CgoiicTBa u rpaduk KOpHS N-0if cTeNeHN Kak (yHKIIMKA 00paTHON 1
CTENEHU C HATypaJIbHbIM I10Ka3aTeeM

50 CgoiicTBa u rpaduk KOpHS N-0if cTeNeHn Kak (yHKIIMKA 00paTHON 1
CTENEHH C HATypaJIbHbIM ITOKa3aTeeM

51 Konrtponsnas pabora: "CBoiicTBa u rpaduk KOpHs N-0if cTeNeHu. 1
HppanuonansHele ypaBHeHuUs"

52 CreneHs ¢ pallMOHATBHBIM ITOKa3aTeIeM U €€ CBOMCTBA 1

53 CreneHsb ¢ pallMOHAIBLHBIM [TOKA3aTEIEM U €€ CBONWCTBA 1

54 CreneHs ¢ palluOHATBHBIM MTOKa3aTeIeM U €€ CBOMCTBA 1

55 [Toka3zarenbHas ¢pyHKIMS, €€ CBOMCTBA U rpaduk 1

56 Hcnonp3oBanue rpaduka QyHKIUHU I pEelIeHUs] ypaBHEHU I 1

S7 Hcnonp3oBanue rpaduka GyHKIUHU A peLICHUS] ypaBHEHHM 1

58 [loka3zarenbHble ypaBHEHUs. OCHOBHBIE METO/ABI PELICHUS 1
NoKa3aTeIbHbIX YpaBHEHUN

59 [ToxazarenbHble ypaBHEHUSI. OCHOBHBIE METO/IbI PEIICHUS 1




II0OKa3aTeJIbHBIX YPaBHEHUU

IToxazaTennHBIE YpaBHCHHA. OCHOBHBIE MCTOJbI pCUHICHUA

60 II0OKa3aTeJIbHBIX YPaBHEHUI 1

61 Kontpoinbnas padota: "[lokazarensHas ¢pynkums. [lokazarensHbie 1
ypaBHEeHUS"

62 Jlorapudm umncna. CoiicTBa jJorapudpma 1

63 Jlorapudm uucna. CoiicTsa jgorapudpma 1

64 Jlorapudwm yucmia. CBoiicTBa orapugma 1

65 JecsaTuunble U HATypallbHbIE TOTapU(PMBI 1

66 JlecaTHYHBIE U HATYypaAJIbHBIE JTOTapH(PMBI 1

67 [IpeoOpa3zoBaHue BeIpaKEHUH, COJIEPIKAIINUX JTOTaPHPMBbI 1

68 [IpeobpazoBanne BEIpAKEHHIA, COACPIKAIIMX JIOTAPU(HMBI 1

69 [IpeobpazoBanue BEIpAKEHHIA, COACPIKAIINX JIOTAPU(HMBI 1

70 Jlorapudmuueckas GyHKIMsA, €€ CBONCTBA U rpaduK 1

71 Jlorapudmuueckas GyHKIUSA, €€ CBONCTBA U rpauK 1

72 Hcnonb3oBanue rpaduka GyHKINN AT pelIeHUs] ypaBHEHHH 1

73 Wcnonb3oBanue rpaduka QyHKUINU U1 pellIeHUs] ypaBHEHUN 1

74 Jlorapugmuueckue ypaBHeHUs. OCHOBHBIE METO/BI PEIIEHUS 1
norapu(pMHUECKUX ypaBHEHHIMA

75 Jlorapudpmuueckue ypaBHenusi. OCHOBHBIE METObI PEIICHHS 1
norapu(MUUECKUX YpaBHEHUN

76 Jlorapudmmueckue ypaBHeHUs. OCHOBHBIE METO/IBI PEIICHUS 1
norapu(MHUUECKUX YpaBHEHUN

77 PaBHOCHIIBHBIE TTEPEXO/IBI B PEIICHUH JIOTapu(PMUIECKUX 1
ypaBHEHUU

78 PaBHOCHIIBHBIE TTEPEX0/Ibl B PEIICHUH JIOTapU(PMUICCKUX 1

ypaBHEHUU




KonTtponpHas padora: "Jlorapudmudaeckas QyHKIIUS.

79 1
Jlorapudpmudeckue ypaBHeHHS"
80 Cunyc, KOCUHYC, TAHT€HC ¥ KOTAaHT€HC YMCIOBOTO apryMeHTa 1
81 CuHyc, KOCUHYC, TAHT'€HC M KOTAaHI'€HC YMCIOBOI'0 apryMeHTa 1
82 ApKCUHYC, apKKOCUHYC U apKTaHI'€HC YMCIOBOTO apr'yMEHTa 1
83 ApKCHHYC, apKKOCHHYC U apKTaHI€HC YMCIOBOI'0 apryMeHTa 1
84 Tpuronomerpudeckas OKpy>KHOCTb, OIPECICHHIE 1
TPUTOHOMETPHUYECKUX (PYHKIUH YUCIOBOTO apryMEHTa
85 Tpuronomerpuyeckas OKpy>KHOCTb, OIIPEICTICHHUE 1
TPUTOHOMETPUUYECKUX (PYHKLUH YUCIOBOIO apryMeHTa
86 OCHOBHBIE TPUTOHOMETPUYECKUE (POPMYITBI 1
87 OCHOBHBIE TPUTOHOMETPUYECKUE (POPMYJIBI 1
88 OCHOBHBIE TPUTOHOMETPUYECKUE (POPMYITBI 1
89 OCHOBHBIEC TPUTOHOMETPUYECKHE (POPMYITBI 1
90 [TpeoOpa3oBaHue TPUTOHOMETPUUECKUX BbIPAKEHUI 1
91 [Ipeo6pa3oBanue TPUrOHOMETPUUYECKUX BBIPAKEHUIN 1
92 [TpeoOpa3oBaHue TPUTOHOMETPUUECKUX BbIPAKEHUI 1
93 [IpeoOpazoBaHre TPUTOHOMETPUUYSCKUX BBIPAKECHUN 1
94 Pemenune TpuroHoMeTpuUECKNX ypaBHEHUN 1
95 Pemienne TpuroHOMETpUYECKUX YpaBHEHUN 1
96 Pemenune TpuroHoMeTpuUECKNX ypaBHEHUN 1
97 Pemenne TpuroHOMeTpUYECKUX YpaBHEHUN 1
98 Pemenne TpUroHoMeTpUUECKUX ypaBHEHUI 1
99 Pemenune TpuroHoMeTpUUECKUX ypaBHEHUI 1
100 Pemenne TpUTOHOMETPUYECKUX YPaBHEHHIHA 1
101 KonTtponpHas padota: "TpuronomeTpuueckue BoIpaKEeHUs U 1




TPUTOHOMETPUYECKHUE ypaBHEHUS"

HOCJ’Ie,I[OBaTCJ'IBHOCTI/I, CIIOCOOBI 3aJaHusA HOCJ'IGI[OB&TCJ'IBHOCTCI‘/‘I.

102 MeTtoa MaTeMaTH4eCKOi MHIYKIUN 1

103 MOHOTOHHBIE U OTrpaHUYEHHBbIE MTOCIIeA0BaTeNbHOCTH. VicTopHs 1
aHamu3a OECKOHEYHO MaJIbIX

104 Apudmernueckast mporpeccus 1

105 ['eomeTpuyeckas nporpeccus 1

106 beckoneyHo yObIBaroas reOMeTpHUIecKasi Iporpeccust 1

107 Cymma O6eckOHEYHO yOBIBAIOIICH reOMETPHUUECKON MPOTrPECCHH 1

108 JInHeNHBIN ¥ 3KCITOHEHIMANbHBIN pocT. Yucio e. opmyia 1
CJIO’KHBIX IPOLIEHTOB

109 JInHenHbIN ¥ 3KCIOHEHIMANbHBIN pocT. Yucio e. ®opmyna 1
CJIO’KHBIX TIPOLIEHTOB

110 Vcnonb30BaHue Nporpeccuu AJis pelIeHus peasibHbIX 3a/1a4 1
NPUKJIAJHOTO XapakTepa

111 Kontponbnas padota: "[locienoBarenbHOCTH U Tporpeccuu’” 1

112 HenpepbiBHbIE QYHKIINU U UX CBOICTBA 1

113 Touka pa3pbiBa. ACUMNTOTHI TpaduKOB QyHKIMH 1

114 CaoiicTBa (hyHKIMI HENPEPHIBHBIX HA OTpE3Ke 1

115 CpoiicTBa (hyHKIMH HENPEPHIBHBIX HA OTpe3Ke 1

116 Meroa MHTEPBAJIOB JUIsl pELICHUST HEPABEHCTB 1

117 MeTto MHTEPBAIIOB JUIsl PELIEHUSI HEPAaBEHCTB 1

118 Meroa MHTEPBAJIOB JUIsl pELIEHUST HEPABEHCTB 1

119 [IpumeHeHue CBOMCTB HENPEPHIBHBIX (DYHKIMN TS peIIeHUs 1
3a1a4

120 [TprmMeHeHre CBOMCTB HENPEPHIBHBIX (DYHKIUH JIJIs1 peIIeHUs 1

3a71a4




121 [lepBas u BTOpast npon3BOIHbIC PYHKIIUU 1
122 Ornpezenenne, reOMETPUUECKHN CMBICIT TIPOU3BOHOM 1
123 Onpenenenne, GU3MUECKUNA CMBICI IIPOU3BOTHON 1
124 YpaBHeHUe KacaTeNbHOU K TpapuKy QyHKINN 1
125 VYpaBHeHuUe KacaTeIbHOU K rpaduKy O yHKIIMH 1
126 [Ipou3BoaHbIE AIIEMEHTAPHBIX (HYHKIUN 1
127 [Tpon3BogHBIC dTIEMEHTAPHBIX (DYHKITHI 1
128 [IpousBoiHAS CyMMBI, POU3BEACHNSI, YACTHOTO M KOMITO3HIIUN 1
byHKIII
129 [Tpou3BoIHAS CYMMBI, TPOU3BECHHUSI, YACTHOTO M KOMIIO3HUIIUU 1
byHKIMi
130 [IpousBoiHAS CyMMBI, POU3BEACHNSI, YACTHOTO M KOMITO3HIIUN 1
byHKIMi
131 KonTponsHas padora: "[Iponssoanas” 1 1
132 [ToBTOpeHue, 06001IeHNE, cucTeMaTH3aIus 3HaHui: "Y paBHeHUS" 1
133 [ToBTOpenue, 0600IIeHNE, cucTeMaTu3anus 3Hanui: "OyHkun" 1
134 HToroBast KOHTpOJIbHAsA paboTa 1
135 Hroroas xoHTpoapHas pabora 1
136 [ToBTOpeHue, 06001IeHNE, cCUCTEeMaTH3aIUs 3HAHUH 1
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 10




11 KJIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
Ne Hara uudgposbie
n/n Tema ypoka Bcero KonTpoabHbie H3yYCHUS oOpa3oBaTeJibHbIE
padoThI pecypenI
1 [IpumeHeHne MPOU3BOIHOM K UCCIIEIOBAaHUIO G YHKIIUN Ha 1
MOHOTOHHOCTb U 3KCTPEMYMBbI
5 [IpumeneHre TPON3BOIHON K UCCIETOBAHHIO (DYHKIIHIA Ha 1
MOHOTOHHOCTb ¥ 3KCTPEMYMBbI
3 [TpumMeneHre MpON3BOIHON K UCCIIEAOBAHHIO (DYHKINI Ha 1
MOHOTOHHOCTB ¥ 3KCTPEMYMBI
4 [TpumeHeHre mpOU3BOJHON K UCCIIEeIOBaHUIO (QYHKIIMHI Ha 1
MOHOTOHHOCTb ¥ 3KCTPEMYMBbI
5 [TpumeHeHre NpPON3BOIHON K UCCIIETOBAHHIO (DYHKIIHIA Ha 1
MOHOTOHHOCTB ¥ 3KCTPEMYMBI
6 [IpumMeHeHnne Mpou3BOIHOM K MCCIIEAOBAHUIO (DYHKIIHI Ha 1
MOHOTOHHOCTB ¥ IKCTPEMYMBI
7 Haxosxnenne HauOoJbIero 1 HAMMEHbLIETO 3HaYEeHUs 1
HENpepbIBHON (PYHKIIMU HA OTPE3Ke
8 Haxoxaenne HanbobIIero 1 HAUMEHBILIETO 3HAYCHUS 1
HENpEepbIBHON (PYHKIIMU HA OTPE3Ke
9 HaxoxneHre HanboIbII1ero 1 HAMMEHBIIET0 3HaYeHUS 1
HenpepbrIBHON (YHKIIUU HA OTPE3Ke
10 HaxoxeHre HauOobIIero 1 HAMMEHbBIIETO 3HAYSHUS 1
HENpepbIBHON (PYHKIIUU HA OTPE3KE
11 Haxoxnenre HauboIbIIero 1 HaMMEHbIIETro 3HaYeHUS 1

HEenpephIBHON (YHKIIUU HA OTPE3Ke




HaXO)KI[eHI/Ie HanOOJIBIICTO0 ¥ HAUMEHBIIICTO 3HAYCHHUS

12 HENpEepbIBHON (PYHKIIMU HA OTPE3Ke

13 [IpuMeHeHre NPON3BOIHOM I HAXOKICHUS HAUITy4IIEro
pelIeHNs B IPUKJIAJHBIX 33a4ax

14 ITpuMmeHeHne NPOU3BOJHON I HAXO0XKICHNS HAWIy4IIEero
pelIeHUs B IPUKJIAHBIX 3a7a4ax

15 [IpuMeHeHne IPOU3BOHOM IS OIPEIEICHUS CKOPOCTH U
YCKOpEHUs Ipoliecca, 3aJaHHOro popMyJIoi nin rpadukom

16 [IprMeHeHne MPON3BOIHOM IS OIPEETIEHUS CKOPOCTH U
YCKOPEHUs TpoIiecca, 3aJaHHOT0 (OPMYIION WK rpaduKoM

17 Komnosumus ¢pyHkimii

18 Komnosunus ¢pyHknmit

19 Komnosumus ¢pyHkimii

20 I'eomerprueckue oOpa3sl ypaBHEHHI Ha KOOPAMHATHON
IJIOCKOCTH

21 ['eomerpuueckue o0Opa3sl ypaBHEHU Ha KOOPAMHATHON
IJIOCKOCTH

99 Konrponsnas pabdora: "VccnenoBanue QyHKIHHI ¢ TOMOIIbIO
MPOU3BOJHOMN"

23 [lepBooOpa3Hasi, OCHOBHOE CBOMCTBO MEPBOOOPA3HBIX

24 [TepBooOpazHbie aneMeHTapHbIX GyHKIMHA. [IpaBuna HaxoxaeHus
epBOOOPA3HBIX

o5 [TepBooOpazHble anemMeHTapHbIX (yHKIMH. [IpaBuia HaxoxkaeHUS
epBOOOPA3HBIX

26 WnTerpain. ['eomeTpudeckuii CMbICI HHTErpaia

97 Brruucnenue onpeaenéHHoro uurerpana no gopmyne Hetotona-

JleiiOauna




Brruncnenue onpenenéaHoro naterpaia mno gpopmysne Herotona-

28 JleiiOHuIa !

29 [IpumeneHnne uHTErpaia 1 HaXOXKACHUS TUIOIAEH INIOCKUX 1
¢buryp

30 [TpumeHneHue uHTErpaia A HaX0XAeHUs 00bEMOB 1
FEOMETPUUECKUX Tell

31 [Tpumeps! perenunit uddepeHraIbHbIX ypaBHEHUN

32 [Tpumeps pemenuit AuddepeHnnaIbHbIX YpaBHEHHIMA

33 MareMaTHuecKoe MOJICIIMPOBAHUE PEATTbHBIX MTPOIIECCOB C 1
noMoIIbio AudQepeHnanbHbIX ypaBHEHUN

34 KonTpomnpHas padora: "[leppooOpasznast u uHTETpat” 1

35 Tpuronomerpuyeckue GyHKIMH, UX CBOWCTBA U rpaduKu 1

36 Tpuronomerpudeckne GyHKINU, UX CBOHCTBA U TpaduKu 1

37 Tpuronomerpuyeckue GyHKIMH, UX CBOWCTBA U rpaduKu 1

38 Tpuronomerpudeckne GyHKINU, UX CBOHCTBA U TpaduKu 1

39 Tpuronomerpudeckue GyHKINHU, UX CBOHCTBA U TpaduKu 1

40 OT60p KOpHEH TPUTOHOMETPUUECKUX YPABHEHUH C TTOMOIIBIO 1
TPUTOHOMETPHUYECKON OKPYKHOCTH

41 OT100p KOpHEH TPUTOHOMETPUUYECKUX YPABHEHUH C TOMOILBIO 1
TPUTOHOMETPHUYECKON OKPYKHOCTH

42 OT100p KOpHEH TPUTOHOMETPUUYECKUX YPABHEHUH C TOMOILBIO 1
TPUTOHOMETPUUYECKON OKPYKHOCTH

43 OT60p KOpHEH TPUTOHOMETPUUECKUX YPAaBHEHUHN C TTIOMOIIBIO 1
TPUTOHOMETPHUYECKON OKPYKHOCTH

44 Perienne TpUroHOMETPUUECKUX HEPABEHCTB

45 Pemienne TpUroHOMETPUUECKUX HEPABEHCTB

46 Pemnienne TpUrOHOMETPUYECKUX HEPABEHCTB




47 Pemienne TpUroHOMETpUYECKUX HEPABEHCTB 1
48 Kontposnbnas padora: "['paduku TpuronHoMeTprudeckux QyHKITUH. 1
Tpuronomerpuueckue HepaBeHcTBA"
49 OCHOBHBIE METO/IbI PEILIEHUS I0KA3aTEIbHBIX HEPABEHCTB 1
50 OcHOBHBIE METO/IbI PELLIEHUS II0KA3aTEIbHBIX HEPABEHCTB 1
51 OCHOBHBIE METO/IbI PEILIEHUS I0KA3aTEIbHBIX HEPABEHCTB 1
52 OcHOBHBIE METO/IbI PELLICHNUS 10OKA3aTEIbHBIX HEPABEHCTB 1
53 OcHOBHBIE METOIbI PelICHUs JOrapu(PMUUECKUX HEPABEHCTB 1
94 OCHOBHBIEC METO/IBI peIICHUS JIoTapu(hMUIECKUX HEPABEHCTB 1
55 OcHOBHBIE METOIbI PeIICHUs JOrapu(PMUIECKUX HEPABEHCTB 1
56 OCHOBHBIEC METO/IBI peIICHUS JIoTapu(hMUIECKUX HEPABEHCTB 1
57 OCHOBHBIE METO/IbI PEeIICHUS] UPPALMOHAIBHBIX HEPABEHCTB 1
58 OCHOBHBIEC METO/IbI PEIICHUS HPPAMOHAIBHBIX HEPABEHCTB 1
59 OCHOBHBIE METO/IbI PEeIICHUS] UPPALMOHAIBHBIX HEPABEHCTB 1
60 OCHOBHBIE METO/IbI pEeIIEHUS] UPPALMOHAIBHBIX HEPABEHCTB 1
61 I'paduaeckre METOBI peICHHUS HPPAIIMOHAIEHBIX YPaBHEHHH 1
62 I'paduueckue MeTo bl PELIeHNs UPPALMOHATIBHBIX YpaBHEHUN 1
63 I'padudeckne METOIbI peICHHS TOKA3aTeIbHBIX YPaBHEHHI 1
64 ['padrueckue MeTOIbl PELICHUs TOKAa3aTeIbHbIX HEPABEHCTB 1
65 I'padmnueckue meTos! penieHus JorapupMUIecKuX ypaBHEHUN 1
66 I'paduueckue MeTo bl pelIeHus Jorapu(pMUIECKIX HEPABEHCTB 1
67 ['padmyeckue MeToAbl peleHus JIorapupMUIECKIX HEPABEHCTB 1
68 I'padmueckue MeTobl peleHHs MOKa3aTeIbHbIX U 1
JOrapupMHUUECKUX ypaBHEHUH
69 ['padrueckue METOIBI PEIICHUST TOKAa3aTeIbHBIX U 1

JorapupMHUUECKUX ypaBHEHUIN




I'paduueckue MeTOBI pelIeHUs TOKA3aTENbHBIX U

70 1
Jorapu(pMUUECKUX HEPABEHCTB

71 I'paduueckue MeTO Bl pelIeHUs TOKa3aTeIbHBIX U 1
norapupMHUECKUX HEPABEHCTB

79 KoHntponbnas pabdora: "UppanroHnanbHble, MOKa3aTeIbHbIC U 1
norapupMHuUecKre HepaBeHCTBRA"

73 KommuiekcHbie uncna. Anredpandeckas 1 TPUTOHOMETPUYECKast 1
(b opMBbI 3aIMCH KOMITJIEKCHOTO YHUCIIa

74 Kommiekcubie uncia. Anredpanueckast 1 TPUTOHOMETPUYECKAS 1
(opMBI 3aITFICH KOMIUIEKCHOT'O YHCIIa

75 Apudmerrdeckue onepanuu ¢ KOMILIEKCHBIMHA YUCIIaMHU 1

76 ApudmeTnieckre onepanuy ¢ KOMIUICKCHBIMH YUCIIAMU 1

77 N3o00pakeHre KOMIUICKCHBIX YMCeI Ha KOOPAMHATHOM IJTIOCKOCTH 1

78 N3006pakeHne KOMIJIEKCHBIX YHCE Ha KOOPIMHATHON INIOCKOCTH 1

79 ®opmyna Myaspa. Kopau N-oif cTeneHn U3 KOMILIEKCHOTO Yncia 1

80 ®dopmyna Myaspa. Kopau N-o0if cTeneHN U3 KOMILIEKCHOTO YHCiIa 1

81 [TprMeHeHrne KOMIUIEKCHBIX YUCEN IS pelieHus: GU3NIECKUuX U 1
TeOMETPUYECKUX 33124

82 Konrtponsnas pabdora: "KommiekcHsie yncna" 1

83 HarypanbHble U mebie Jrciia 1

84 HatypanbHble U 11e51b1€ ynciia 1

85 [IprMeHeHrne NpU3HAKOB JETUMOCTH LIEJIBIX YUCEN 1

86 [IpumeHeHne MPU3HAKOB AETUMOCTH IENBIX YUCEI 1

87 ITpumenenue npusHakoB AenuMocTy nenbix yncen: HOJ[ u HOK 1

88 [Ipumenenne npusHakoB aenumoctu nensix unucen: HO n HOK 1

89 [TprMeHeHrne PU3HAKOB JIETMMOCTH TIEITBIX YUCEI: OCTATKH IO 1

MOJTYJIO




HpI/IMeHeHI/Ie MMPHU3HAKOB JCJIMMOCTHU LECJIbIX YUCCII: OCTATKHU 110

90
MOJTYJIO

01 [IpumMeHeHre NPU3HAKOB IETMMOCTH IIEIIBIX YUCEI: allTOPUTM
EBknmna 1t pereHust 3a4a4 B IEeIbIX YUCIIaxX

92 KoHnTtpoinbHas pabdorta: "Teopus menbix yncen"

93 Cucrema ¥ COBOKYIMHOCTh YpaBHEHUMN. PaBHOCUIIbHBIE CUCTEMBI U
CHCTEMBI-CIICACTBHUS

94 Cucrema U COBOKYITHOCTh YpaBHEHUI. PaBHOCHIIbHbBIE CUCTEMBI U
CHCTEMBI-CIICACTBHUS

95 OCHOBHBIE METO/IbI PEILIEHUS] CUCTEM U COBOKYITHOCTEH
paloHaIbHBIX YPAaBHEHUIM

96 OCHOBHBIE METO/IbI PEIICHUS] CUCTEM U COBOKYITHOCTEH
UpPPaMOHATILHBIX YPaBHEHUN

97 OCHOBHBIE METO/IbI PEILIEHUS] CUCTEM U COBOKYITHOCTEH
IIOKa3aTeJIbHBIX YPaBHEHU

08 OCHOBHBIE METO/IbI PEIIEHUS] CUCTEM U COBOKYITHOCTEH
NoKa3aTeIbHbIX YpaBHEHUN

99 OCHOBHBIE METO/IbI PEIIEHUS] CUCTEM U COBOKYITHOCTEH
norapu(MUUECKUX YpaBHEHUN

100 OCHOBHBIE METO/IbI PEIIEHUS] CUCTEM U COBOKYITHOCTEH
JorapupMHUUECKUX ypaBHEHUH
[TpuMeHeHHe cucTeM K pelIeHUI0 MaTeMaTHYeCKUX 3ajay 1 3aJa4

101 U3 PA3UYHBIX 00JIaCTel HAYKU U peabHON )KU3HH,
UHTEpIpeTalus NOJYyYeHHBIX pPe3yIbTaToB
[TpuMeHeHHe CHCTEM K PElIeHUI0 MaTeMaTHYECKUX 3aj1ad 1 3a1a4

102 U3 PA3IUYHBIX 00JIACTeH HAYKU M peaTbHOW KU3HH,
UHTEpIpeTanys NOJYyYeHHBIX Pe3yIbTaToB

103 [TprMeHeHre HEPAaBEHCTB K PEIICHUIO MATEMaTHIECKUX 33129 U




3a[a4 U3 Pa3UYHbIX 00JIaCTel HAYKU U peabHOU )KU3HH,
MHTEPIIPETALNS [TOJIyYEHHBIX PE3YJIbTaTOB

KonTponpHas padora: "CucTeMbl palliOHAIbHBIX,

104 UPPAIMOHATIFHBIX TIOKA3aTEIbHBIX U JIOTAPU(PMUIESCKIX 1
ypaBHEHUI"
105 PanmoHansHbIe ypaBHEHHUS C TapaMeTpaMu 1
106 ParnmonanbHbIe HEPaBEHCTBA C MMApaMeTpaMu 1
107 PanroHanbHbBIE CUCTEMBI ¢ TTapaMeTpaMH 1
108 WppanronaibHble ypaBHEHUsI, HEPABEHCTBA C TapaMeTpaMu 1
109 HppanroHanbHbIE CUCTEMBI C TTapaMeTpamMu 1
110 [TokazarenbHbIC ypaBHEHUS, HEPABEHCTBA C IMapaMeTpaMu 1
111 IToka3arenbHble CHCTEMBI C TAPAMETPAMHU 1
112 Jlorapudmuueckue ypaBHEeHHUs, HEPABEHCTBA C MMapaMeTpaMu 1
113 Jlorapugmuueckue CUCTEMBI ¢ TapaMeTpamMu 1
114 TpuronomeTpruyeckue ypaBHEHHS C TapaMeTpaMu 1
115 TpuroHomeTprudecKkrue HEPABEHCTBA C TapaMETPAMU 1
116 TpuronomeTpruyeCcKue CUCTEMBI C TapaMeTpaMu 1
117 [TocTpoenwue u rccaeroBaHUE MaTEMaTHYECKUX MOJIeNei 1
peaTbHBIX CUTYAIMH ¢ IOMOIIBIO YPaBHEHUH C TapaMeTpamMu
[TocTpoenue u uccneq0BaHuE MaTEMAaTUYECKUX MOJETeH
118 peaIbHBIX CUTyalMi C IOMOLIBIO CUCTEM YPABHEHUH C 1
napameTpamu
[TocTpoenue u uccaenoBaHUe MaTeMaTHYECKUX MoOJeneit
119 peaNbHBIX CUTYALMI C MOMOIIBIO CUCTEM YPaBHEHUM C 1
napameTpamu
120 KonTtponsHas padora: "3anauu ¢ mapamerpamu”
121 [ToBTOpenue, 060b1IeHNe, cucTeMaTH3anus 3HaHui: "YpaBHeHus" 1




122 [ToBTOpeHue, 06001IeHNE, cucTeMaTH3alus 3HaHui: ""Y paBHeHUs" 1

123 [ToBTOpEeHHE, 0000IICHUE, CHCTEMAaTH3allusl 3HAaHUH: Y paBHEHUS. 1
Cucremsl ypaBHeHHI"

124 [ToBTOpEeHHE, 0000IIEHUE, CHCTEMATH3alIUs] 3HAHUI: 1
"Hepasencrna"

125 [ToBTOpEeHue, 06001ICHNE, CHCTEeMAaTU3AlINS 3HAHUNA: 1
"HepaBencrBa"

126 [ToBTOpEHKE, 0000IICHUE, CHCTEMATH3alIUs] 3HAHUI 1
"HepaBenctpa"

127 [ToBTOpEHKE, 0000IICHUE, CHCTEMATH3aIIUsI 3HAHUI: 1
"[IpousBoaHas u e€ npumMeHeHue"

128 [ToBTOpEeHue, 06001ICHNE, CHCTEMATU3aINS 3HAHUN 1
"IIponsBoaHas u €€ npuMeHeHue"

129 [ToBTOpEHKE, 0000IICHUE, CHCTEMATH3aIIUs] 3HAHUI 1
"ITpousBoaHas u €€ npuMeHeHue"

130 [ToBTOpenue, 060061IeHNe, cucTeMaTH3aus 3Hanuit: "MHTerpan u 1
€ro npuMeHeHue"

131 [ToBTOpenue, o6o0IIeHNe, cUCTeMaTU3aIKs 3HaHui: "OyHKIUNn" 1

132 [ToBTOpenue, 06061IeHNEe, cucTeMaTH3alus 3HaHui: "OyHkiun" 1

133 [ToBTOpenue, 0600IIeHNE, cucTeMaTu3anus 3Hanui: "OyHKn" 1

134 HToroBas KOHTpOJIbHAsA paboTa 1

135 Hrorosast KOHTpOJIbHAS paboTa 1 1

136 [ToBTOpeHnue, 06001IeHNE, cUCTeMaTH3alusl 3HAHUI 1

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

Maremaruka: anredpa u Hauajga MaTEMaTHYECKOTO aHau3a, reoMeTpus. Anredpa u Havasa
MaTemaTrdeckoro aHanmsa. 10-11 kmaccel : 6a30BbIi U yriyOIEHHBINA YPOBHU : YIEOHHK /

[I.A.Anumos, FO.M.Kossirun, M.B. Tkauésa [u ap.] - Mocksa, [Ipocsemenue, 2023

METOJUYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA

* Jlunaxktuyeckue marepuainsl (aBropsl M.U.11Ma6ynun, M.B.Tkauéra, H.E.®&noposa

* Meroandeckue pekomeHaarnuu (aBropsl H.E.®énoposa, M.B.Tkauépa)

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HHTEPHET



